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With Notes on the Relationships Indicated. 

By Leland H. Taylok. 

INTRODUCTIOX. 

This ]}aper is intended primarily as a contribution to the 
morphology of the thoracic sclent es of " Hemiptcra’' [sensn 
/( 2 /flj. Incidentally it may offer some suggestions as to the 
relationships of the families of the order, but these can be only 
uijtgestions, since the morphology of the thorax alone can 
contribute but a share toward the determination of phylogenv 
T relationships. 

But little has been written on the morphology of the Hem- 
ipterous thorax. A number of articles were found dealing with 
a certain family, genus, or species, but in most instances the 
thorax was not studied in detail and generally no attempt was 
made to harmonize the results with the present day conception 
of the thorax, or to use a terminology applicable to all insects. 

Thanks are due Doctor G, C, Crampton for his assistance in 
interpreting the homologies of the sclerites and for the loan of 
valuable material to work with. His papers (Crampton, 1908-09, 
1914A, 1914B, 1914C) have been indispensable in the prepara- 
tion of this paper, and the nomenclature employed by him has 
been generally adopted here. The writer would also express his 
tbanks to Doctor H. T. Fernald for his interest and helpful 
tnticism. 

* L'ontribution from the Entomological Laboratory of the Massachusettf? 
pgncultnral College, Amherst, Mass. This paper is j)ri'senti‘d as part of a thesis 
"T th<’ degree of Master of Science. 
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It has seemed advisable in this study to make drawiiis^k 
at least one thoracic segment of a member of each avaiiahh- 
family of the Hemiplera. It is not necessary to present all o: 
these, for many families resemble each other closely in il^ 
thoracic structure and separate drawings of these would Ik- 
hirgely reitetitions. One or two families, on the other hand, an- 
omitted owing to an unfortunate lack of suitable S[)ecimciis kr 
study. The observations on the Psyllidm as well as Figures In 
and 11 have been derived from the excellent monograiili u: 
Crawford, H)U, on that family, the ])resent writer having hai'. 
unable to secure si^ecimens for study. Only drawings of suC, 
forms as sliow marked deviation from thc^ simpler type, and n: 
such individuals as offer features of particular interest an. 
]) resell ted. 

A slight attempt has lieen made at the end of the pa].K'r U’ 
group those families which from their thoracic sclerites apix-ar 
to be more closely related. The grouping is made withoin 
regard to other morphological features and thus may not hr 
entiredv correct. It is hoped, however, that it may suggest, ii: 
combination with other morphological characters, some idea n: 
the evolutional development of the Hemiptera. 

Having studied onl}' a limited number of species representing 
a family, the writer docs not care to state that the characters oi 
these species obtain throughout the family. For convenience, 
however, family names have been largely used in this ])a]ier 
where specific names would have been more correct, it beinL; 
understood that, so used, they imply only those species studied 
by the writer. Nevertheless, there is apparently not much 
variation in a family, and one species may be considered 
more or less typical of the entire family. 

LIST OF FORMS STUDIFD. 

In the preparation of this paper the following families anc 
their representatives were studied. The writer has not attem])ted 
to arrange these in any logical order, but has followed the 
sequence of families in Comstock’s “Manual” for the Homo]^- 
tera and that of Banks’ “Catalogue of the Nearctic Hemiptera- 
Heteroptera” for the Heteroptera. 
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SunORDIiR Homoptera. 


EXAMPLES STUDIED PI(;URKS 

CicarJa tiliiccn I, 2. 3. 4, a 

C ry I )to Ly m pana (‘pith c s i : i . 

Fuliii.ruliu Fulgora sp h 

Ormenis sp s 

Aniphiscepa hivittnia. 

( '..rr((pi<ht' Aplirophora sp (I 

|;jssi<la‘ Dractulaccphala sp 7 

Monibriicidit CcTcsa sp. 

] ky 1 1 it la ■ Apsy 1 la c i St 1 lata 10 

Arytaiiia rol)usta 11 

\p]]itli(l:(‘ P('mpliigas acerifolia. , 12 

,\!^■^T()(lit)a: Aleyrodcs vaporaridruir. 13 

SURORDEK HETERDI’THRA. 

j.’AMlI.V. EXAMPLES STUDIED. I-D.UKI-s. 

i.'ori-tcitUu .Corixa sp ^ 10 

\otonectid;u XoKmccla sp la, lii 

Vi-pichu Ranatra sp 17 

Xepa c-inorra. 

Bi'losiomatitla.' . . Bclostoma atuericana I's. 20 

I^aitha .sp. 

Ri.'(iuvii(!a.‘ Sinca sp. 

FnK’sidii' Em<‘sa sp. , 11 

Xahid.T Cor.sicus s]). 24 

Ciaiicida' Citnex lertiilarias. 

Gerrida Gorris sp 2i 

Capsidic , Poecilocapsiis sp. 

Pliymatida- Phyinata sp. 

I'ingitidTC Curythuca sp. 

Lygacula', Lyg.'U'us sj), 

Errytid* Xcides sp • • ■ 22 

Corcidit’ Anasa tristis. 2.1 

Metai)odins sp. 

lViUalumid(c Brocdiymena sp. 

Podisus sp. 

rinTeocoridx' Th yreDCoris sp 2-.» 


GENERAL CONSIDERATIONS. 

The HemipteroiLS thorax, while peculiarly developed in its 
-itTier forms, is in the more generalized individuals easily com* 

' arable to that of other insects, Indeed, the points of similar- 
ly between the thorax of Cicada and that of certain Neuroptera 
^liiMispa or Corydalis, for example) are very marked, In each 
these forms the notum is similarly divided. Homologous 
'Tites occur at the base of the wings of each. Ihe pleura, 
i'drticularly, of these forms resemble each other, the episterna 
‘ind epimera being in all cases divided into upper and lower 
portions by sutures. In certain Neuroptera, also, we find a 
fiiiff], median sclerite in the episternum homologous with a 
^tmilar piece in certain Cicadidae. The coxae and sterna are also 
alike in both Neuroptera and Cicadid^. 
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DKSCRIPTTOX OF A GENERALIZED HOMOPTEROUS THORAX. 

Suborder Homoptcra, Family Cicadida^; Cicada fibicai. Crv-f,!-, 
tympana epithesia. Fi^ircs 1, 2, 3, 4, n. 

These insects have been selected for detailed descripri<ir. ' < 
being probably rather primitive Hemiptera. They have 
additional advantage of being comparatively large and llu-refnr, 
easy to study. 

Between the thorax and the head are three pairs of 
free plates, the cervical intersegmentalia (Figures 2 and ;i, is . 
These probably belong, partly to the head, partly to the pr-- 
thorax. They may all be included under the term veraccrv:;, 
of Crampton, 1914B. 

Prothorax. Figure 3. 

This segment, as compared with the prothorax of the mon 
specialized forms, is small, overlapping only a slight portion 
the mesothorax. 

Notum.' Figure 3. The notum or tergum occupies lik 
larger part of this segment, extending downward laterally for s 
considerable distance. There is a narrow pretergite qjr: 
marked off on the anterior margin and connected with th-: 
pleuron by a lateral extension which is homologous with th-.- 
prealarc (pra) in the wing bearing segments. There are no di'- 
tinct sutures in the pronotum, but there are several grooves 
furrows which mark off a triangular prescutum (psc), a scuturs. 
(sc), which is narrow mcsally and widens as it approache> lla 
pleuron, and a scutellum fsl), a rectangular band along the rc:i: 
margin of the segment. The iiostscutellum is probably !io‘ 
represented in this segment. 

Pleuron. Figures 2 and 3. The pleuron of the ]>rothorax 
much reduced and is closely joined to the notum. It is dividv: 
into an anterior portion, the episternum (es), and a ]>osteno: 
portion, the epimeron (em), by a short pleural suture (p). TIl' 
episternum is small and is connected with the sternum by 
narrow precoxal bridge, the precoxale (pcx), from which it 
not distinctly separated. The epimeron is larger, overlappii^t 
the mesoplcuron to some extent. It likewise is joined to thr 
sternum, by a postcoxal bridge, the postcoxale (poc). Th"' 
trochantin (tn) is rather broad, and when in position partly 
overlaps the base of the coxa (cx). 
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N:i i-nuni. Figures 2 and 3. The sternum (st) of the pro- 
is narrow from front to rear and api^arcntly consists of 
pir one sclerite, which bears the furca, an interior projecting 
fur muscle attachment. The coxa is divided into a front 
the vcracoxa (vex), and a rear portion, the meron fmc). 

Musothorax. Figures 1, 2 and 4. 

IT.e mesotliorax is l)y far the largest and most typical 

Xolum, .Figures 1 and 4. The mesonolum, as in most 
is divided primarily into two distinct plates. The first, 
whieli is that part of the noLum visible externally, is roughly 
jitiitagonal in shape and is t'alled the scuto-scutellum by 
Crampion, 1914A, iyl4R. This portion has often been called 
r/itmn. but this term should be applied only to the whole dorsal 
:vgion of the segment. The second primary division of the 
oitum is the postscutellum, which is concealed behind and 
>uiik'\vhat beneath the scuto-scutellum, and hence is not shown 
;n the figures. 

I'he scuto-scutellum is in turn subdivided by various infold- 
mp of chi tin into several parts. The foremost of these is the 
anterior ])hragma (aph), which projects under the pronotum 
and is connected with it by membrane. Immediately behind 
ihis is the pretergite fprt), which is narrow and is fused with 
the rather large, bilobed prealare (pra) on either side. The 
lauer, as is usual in the Hemiptera, connects the notum with 
the])leuron, anterior to the wing. Two distinct, nearly longi- 
tudinal suturt^s, whit'h a|)proach each other posterior to the 
middle of the tergum, mark off the prescutiim (psc). The 
scutum (sc) is an ill-defined region just posterior to the pre- 
H'litum, extending downward on either side and forming the 
niajor part of the whole scuto-scutellum. Where the scutum 
tniculates with the wing base ti small piece, the suralare or 
uipralare (sr), is partly marked off by a cleft extending forward, 
dn <ome insects this piece is entirely separated from the 
scutum by a suture.) Another cleft extending backward partly 
(olefines a similar piece. These two pieces articulate with a free 
plak. the notopterale (npt), which forms one of the principal 
^'onnections with the wing. The legula (tg'l in the Cicada is 
ncxiriy chitinized, but its homologue is clearly seen in the mcm- 
anterior to the base of the fore wing (Figure 1). A 
suture nearly parallel with the posterior margin of the 
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scuto-scutellum demarks the scutellum (si). The 
edge of the scutellum is produced on either side to a i. 
which connects with the anal margin of the wing. Just an!;-;.:;- 
10 this point, imbedded in the membrane, occurs a smai; 
angular plate, the adanal pterale (apt), articulating vviti; 
bases of the anal veins. The postscutcllum is a narrow n-,., 
entirely concealed beneath the edge of the scutellum and i":',.,:; 
with the anterior phragma of the metathorax, it is con lii-., 
with the mesocjhmeron by a narrow postalar l)ridge (Figur I 
poaj. This has l:)een termed plcurophragmite, plcurotcpht;. 
and postalare by various authors. The term postalare 
to the present writer, as there is a corresponding preahtr p 
front of the wing. 

Pleuron. Figures 2 and 1. The mesopleuron of the Co 
is decidedly primitive and resembles the condition foinr’ ::: 
certain Neuroptera. The pleural suture (p) is ])articularly T- 
tinct, extending from the wing base to the articulation o: 
coxa. The episternum (es) is divided by a suture (a) ino 
upper and a lo^\■e^ region, called res|:)ccti\'clv the anepistenv.rr. 
iaes) and the katepisternum (kes). The upper portion i ::' 
(')ften been wi'ongly designated as the wiiole episternum. but. ,v 
Crampton, 1914A, 1914B, has showm, the episternum alvvsy- 
extends the entire length of the pleural suture. The aneph’-,:'- 
num (aes) is partly divided vertically b)^ a cleft running ab^ ^e: 
parallel to and near the pleural suture. In Cryptotymp'r^'y^ 
^AAthesia, a large Sumatran Cieadid, and probably in 
forms, a median portion (mes), in addition to the upper 
lower parts, is marked off on the episternum by suturo. -1 
similar condition is to be observed in certain Neuroptera. 

The katepisternum (kes), the precoxale, or precoxal bn 
(pcx), and the sternum are indefinitely fused. Above 
episternum at the base of the wdng is a free sclerite, the poster:'*:’ 
basalare (pba). Another plate a little m front of and below nnn 
sclerite is the anterior basalare (aba), wTich is only par:;}’ 
separated by a cleft from the episternum. The spiracle ot 
mesothorax is located anterior to the prealare and is siirroun ' - a 
by a chitinous plate, the peritreme (pt). 

The epimeron (cm), like the episternum, is divided int* :a: 
upper region (aem) and a lower region (kern) by a prolongan s; 
(b) of the suture which divides the episternum. These regr U' 
have been designated variously as hyperepimeron or aiiepinv.;" 
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rtic hypoejiimeron or katepioK^ron (the lower) by 

writer (Crampton, l!)14B) 
has used the term pteropleuritc for the u])per part, this being a 
nindification of Osten-Sacken’s, 1884, term pteropleura of the 
Diptera. It s^^ems reasonable, if we decide on the prefixes 
;ma- and kata- for the two divisions of the episternum, to 
jiiiploy the corresponding terms an epi moron and katepimeron 
ill thi,< instance. These terms are both self-descriptive and 
logical . while pteropleuritc might be taken to mean a part of 
die episternum. 

The connection of the epimeron with the postseutellum 
;i. c.. the postalare) has already been mentioned. This is always 
Prongly fused with the ejiimeron and usually no suture is to 
^■le seen between the two. A postcoxal liridge, the ])ostcoxale 
])Oci. connects the katepimeron with the sternum. Above the 
•pinKTon at the wing base two ])lates, the anterior lasa) and 
:h(' })Oslcri()r subalares (psa), occur, supporting the anal region 
'if the wing. The trochantin (tn) of the mesothorax is semi- 
dreular and rather broad. A continuation of the pleural suture 
in the coxa partly marks off tlic moron fine) from the 
veracoxa (vex). 

Sternum. Figures 2 and 4. The mesosiernum {'onsists of 
hut two well defined sclerites, the iiasisternite (bs) and the 
hircasternite ffs). 

Smith and Grossbeck, 1P()7, in figuring the ventral view of 
Cicada libicen, have apparently misinterjireted the parts of the 
’.Tolhorax and the mesothorax. In a figure similar to the 
■vriler s Figure 2 they have called the mesothoracic ane])ister- 
nuni (aesp the procpimcron; they have designated the mela- 
thoraeic katepisternum (kes:>) as the entire mesosternum: the 
niesothoracic ane])imernn (aenn) has lieeii called mesoepister- 
fiuni; and the mesothoraei(' katepimeron (keini) lias been 
termed the entire mesoepimeron. The median sclcritc (mesP 
'-'1 the mesothoracic episternum is labelled proeiiisternurn. A 
oimparisiui of the ventral view with the lateral aspect of the 
‘df'rax of this insect will instantly establish the true relation of 
‘Tese ])arts, though it may not be apparent from the ventral 
■'■iew alone. 

Metathorax. 

The metathorax is similar in general make-up to the 
■■>t(-othorax. 
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Xotum. Figure 5. The nolum of the metathorax is narrcn- 
from front to rear. Tlie presculum fpsc) is but a narrow \mc 
The scutum (sc) is narrow at the summit and broadens r 
reaches the wings. The scutellum (si) is ill defined at tliL- 
summit. It is produced laterally into a narrow band beann*. 
the axillary cord, which is continuous with the anal margin 
the wing. Tlie postscutellum (psl) is also narrow and is joinol 
by the postalare (poa) to the epinicron (’em), 

Pleiiron. Phgure o. The metathoracic pleuron is divided l.iv 
a distinct pleural suture (p). The episternum (es) is undividei: 
and is fused ventrally with the prccoxale (pcx). The posteriis' 
basalare (pbai rests on the anterior basalare (aba), while thc 
lattcr rests on the episternum (cs) ; all are closely united, but ilr. 
sutures demarking them are distinct. A wide ])erilrerne ipi 
joined to the episternum surrounds the spiracle. The e])imerni^ 
{emi oL the female is large and rectangular, In the male 
broad lobe (op), called sometimes the operculum, extends back- 
ward trom the epinicron and sternum, forming a cover for the 
tympanum or sound producing organ. In either case the 
coxale is indistinct. An anterior (asa) and a posterior subalaiv 
fpsai support the anal part of the wing as in the mesothora.x. 
Ihe trochantin (tn) is long and narrow in this segment. 

Sternum. Figures 2 and o. The sternum of the metalhorax 
consists of basisternite (bs,^, Figure 2; bs, Figure 5) and furca- 
siernite ffs.^, Figure 2). The latter region together with thi 
episternum is prolonged posteriorly to cover the tympanum in 
the male. The moral region (me) of the coxa bears on it- 
posterior side a flattened spine or spur (me), called l)v Pheber. 
lS7o, the mcracanthus. 

MODirrc.VTioxs ix other ho:u()ptf,ra. 

It is difficult to trace the development of the Homoptcra 
along definite directions toward the various modification.' 
which characterize the higher forms. All the families slunv 
close relation to each other, but most of them possess strikinp 
features not comparable or traceable to features in others. The 
following are among the mote striking modifications occiirrinx 
throughout the Plomoptera, 

Prothorax. Figures 10 and 11. 

The prothorax of klcmbracids is developed to extreme 
portions. It covers a good part of the mesolhorax and extern 
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nearly to the tip of the abdomen, terminating in a 
In the other families the prothorax is similar to that of 
Ciicdd (Figure 3), except that in the PsyllichT (Figures 10 and 
IP, Ai)hidida\ Coccidce and Aleyrodida' it is even more collar 
jike, :'carcely overlapping the mesothorax. 

between the prothorax and the mesotliorax of Psvlli(ke 
Figures 10 and 11) there are, according to Crawford. 191-1. 
:hrre <mall sclerites. One of these, the lower, is the peritremc' 
;)i : >nrrounding the spiracle. Above this and often separated 
irom it only by a line is a second scleritc (pt) which is ])robablv 
'>ari of the peritreme. The third of tliese sclerites (it.) occurs 
iiL'Iiiud tlie above mentioned two, and its origin is not easilv 
■.raceable. Crawford, 1914, calls it an accessory sclerite. It 
■Aould. however, iirobably come under the term intersegmen- 
uiiia. used by Crampton, 1914A, 1914B, and would thus be 
‘enned intertergite. Its homologue was not found in anv of 
die forms treated in this [lapcr. 

Mesothorax. Figures 7, 10, 11 and 12. 

Notum. The mesonotum in the othcM' Homo].)tera differs 
'inly in detail from that of Cicada. The ])rimary divisions-- 
nreseutum (psc), scutum (sc), scutellum (si) and postscutclliun 
l>sll — are always present. A well chitinized and fairly large 
tegula occurs in the mesothorax of Fulgorids (Fnlgora sp.), but 
V not present in other families of Homoptera. 

Pletiron. In the ]deuron of the mesothorax several dift'er- 
enees are noticeable. The iDasalares (aba, jtba) disappear 
Or become fused to the episternum in some families. The 
ix'ginning of this is observable in Cicada, where the anterior 
iiasalare (aba) is only parth^ separated from the episternum by 
a cleft or notch. In the Fulgoridai, JassideC (Figure 7) and 
Memhracidae no free basalares are to be seen, though one at 
least is probably present, fused with the epistenuim. On th(' 
other hand, there are usually two basalares (aba, ])ba) in 
Psyllids, (Figures 10 and 11), in the A])hids there is at least 
**ne tpba), and though they could not be detected by the writer 
on account of poor material, it is not improbable that one or 
(wo occur in the Coccids and Alcyrodids. The pleural suture 
|o of the mesothorax is usually distinct among the Homoptera. 
In some Psyllids, ho\vever, it extends but halfwat^ up the pleuron 
(tom the coxal attachment. The cleft or notch mentioned as 
“u lining parallel to the pleural suture in the mesoepisternurri 
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of the Cicadidce persists in the Fulgoridae, the JassideX (Fign- : 
and the Membracidac, greatly reduced. In the Aphidida^ ( Pi 
12) it is even deeper and in the Psyllida (Figures 10 and ll 
]jrobablo trace of it remains. 

The episternuni in the Jassida ( Figure 7) is subdivided r . :, 
three parts (aes, ines, kes) as in the Cicadidat but in mo-* r’ 
the other Homoptera all trace of these divisions is lost p- 
the Aphidida (Figure 12) the epislernum (es) of the mesotlt' x 
is divided into an upper and a lower portion, the anepisterrx:: 
(aes) and the katepisternum (kes).* as in Cicadida\ Jassida- ; 
Neuroptera. but the median jdatc is not ])rescnt. In ‘;a 
Jassid<a' (Figure 7) a narrow band (hy])) is marked off in fror* 
the episternuni and is produced into the sternum. Thi^ 'r.x- 
been shown by Cranpiton. 1914C, to be the hypO])tero!' <>( 
Audouin. 1S20, termed the pre-episternum liy Snodgrass. I 
As in the Cicadida. the cpisternum is not separated from da- 
sternum in the Fulgorida, Cercopida. JassidcX\ Membrae: 
and Aphidida. The mesothoracic trochantin ftn) is readily 
in all the families studied cxcejit the Psyllida. Aphidida s''-; 
Aleyrodida. 

The epimeron docs not present many differences anx 
the Homojiiera, The homologue of the suture dividing ’ '.v 
epimeron of Cicada into upper and lower ]iarts, however, i:;.- 
not been found in otlicr families. 

Sternum. The siernuin of the mesothorax is consider:-, - y 
lengthened in all forms except the McmbracidcT, where b';'.;: 
mesothorax and metathorax arc much condensed from front 
rear. The coxa of this segment in the Fulgoridx and ; a 
Cereopicke liears .sometimes a spur or meracanthus. 

Metathorax. Figures (i, S, ff, lU, 11, 12 a.nd 13. 

Notum. The notum of the metathorax in other Homoie,: -;! 
is usually longer than that of Cicadidx. It is often short . 
along the mid-dorsal line and longest as it approaches the win^- 
In the Aphididai and the Psyllidx this is not generally triuy t 
median length of the notum being usually greater than ' 
length of the lateral margin. In the Jassidte the rnetanotiur. > 
nearly as long as the mesonoturn. 

Attention is ealled to an error in labeliing in Figure 12. The abbrevn^' ■ 
kesj should refer to that part of the plate marked pex^ which i.s just atiteri'. ’' ' 
'he pleural suture (pj). The abbreviation pexj would then refer to an inde*:" 
portion of this plau- i)etwe('n kes^ and the posterior j^art of sti-. 
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I’k'uron. The metathoracic plcuron exhibits several points 
,[ ,]i]Teren('e from the primitive tyi)e. In the lower part of the 
.;;i:.Lernnm of the Cercopidae (Figure (i) will be noticed a short 
.;jtiire running parallel to the pleural suture. In the Fuh 
:(iri(la' ( Figures 8 and h) this suture is possibly represented by a 
-u.vnhranous cleft, to be described later. The meta])lcuron. 
eietaslernnm and metacoxa of the Fulgoridce ( Figures S and b; 
MTrsent a very remarkable and luizzling condition. Hansen, 
ispii. ligurcd and described the coxa and its surrounding parts. 
l)Ut was mistaken in his interpretation of the boundary of the 
-osa. He did not consider the upper portion of the i)art labelled 
■neron une) in Figures 8 and b as a pan of the coxa. Since 
;his ]datc bears muscles extending to the subalar region and such 
lau-sdes characteristically connect the meron with that region 
in oilier insects, it is unquestionably a jjart of the coxa. The 
aoxa IS, indeed, so fused with the pleuron and sternum as to 
ntake these parts extremely difficult of inter])retalion. Added 
a.) this confusing state is the .substitution of a eonsiderabln 
ionount of membrane for chitin in these jiarts. On eompaniig 
Figures S and 9 it tvill be seen that there is a marked variation 
in the two forms. Essentially, hotvever, they are ver)' similar. 
In Ormenis sp. (Figure 8) the parts can be more easily identi- 
hiHi. It will be noticed that in this form the coxa (ex) ('xtends 
lorsally to a point not far from the wing base and that a lol>e 
"f the ejiisternum covers the anterior jiart of the voxn to some 
vxient. This lobe being transparent, the true limits of thu 
coxa can be distinguished through it. That the coxa extends 
posienorly to the point indicated in the figures is shown -- as 
mentioned above — by the presence of characteristic muscle- 
uinning from the subalar region to the meral region (me) ol 
'he coxa. 

The coxa, then, in Fulgoridte is ratlier extimsive: it is 
divided into a true coxa, or veracoxa (vex), and a large meron 
'ine), xvhich in turn is divided into two ])arts. The coxa is. 
moreover, immovable as a result of its close fusion with the 
■ilher ])arts. The large non-ehitinous areas in the ])leural and 
eternal regions, however, probably impart a certain elasticity 
’C) the coxa, which doubtless compensates for its immobility to 
'‘•me extent. These membranous areas are to be found in the 
■'■pisternum, the epimeron and the sternum. In the episternum 
'•"e membranous portion forms a cleft, nearly bisecting the 
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])latc. In ihe e])inieron a similar cleft is found, but .thi- i. 
nearly surrounded by chitin and does not open broadly as do(.*s 
that of the episternum. The sternum, save a small antenr,]- 
])late and a ])iece between and behind the coxa?, is almost 
mi t i rel y mem b ra n o ii s. 

In the Ccrcopida^ (Figure bj there occurs in the lowvr 
epimeron, partly covering the meron of the coxa, a dap-liku 
process, which may be the honiologue of a similar process ou 
the lower epimeron of Fulgoridte (Figure 9). 

Also meriting ])articular mention are the pleiiron, sternuni 
and coxa of the Psylhd metathorax (Figures 10 and 111. In 
the generaliz('d forms, Apsylla (Figure 10) for example, tin- 
])leuron and coxa are not radical!}' different from those of 
other Homoptera, but in certain higher forms like Aryiainu 
rohnsia (Figure 11) some remarkable conditions obtain. The 
pleuron, particularly the epimeron (em), is greatly reduced 
while the coxa (ex) has become enormous. The pleural suture 
(p) no longer extend.s from the wing articulation to the coxal 
condyle, but seems to end arbitrarily on the low^r margin of 
the ])leuron. The coxal articulation (x) occurs at the center of 
the lower margin of the greatly reduced epimeron (em). The 
])leuron and coxa thus present the appearance of the latter hav- 
ing become extended far up the side of the body, replacing the 
former to a great extent. In this shifting the coxa seems to 
have carried with it along the lower margin of the pleuron it^ 
articulatory jiroccss (x), which in other forms, is almost univer- 
sally found at the end of the pleural suture, In the Psyllicls 
there is no distinct precoxale in the metathorax, but the narrow 
postcoxale (poo) is remarkably long and distinct. It is possible 
that the large truchantin (tn,,) figured by Crawford, 1914, may 
be a region homologous with the precoxale found in other 
forms. The coxa bears on its lower posterior side an articulalvl 
meracanthus (me). 

In the metathorax of Alex'iodidse (Figure 13) the pleural 
suture fp) is only partly distinct, the upper part being wanting. 
A continuation of the pleural suture extends the entire length 
of the coxa, which is apparently fused with the pleuron. 

Sternum. The sternum of Psyllidae is represented by a ver}' 
narrow sekwite between the coxai, hardly visible from the sidf. . 
Aside from this and the modifications noted above in th<- 
Fulgoridac, the metathoracic sternum is fairly normal. 
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dkscriftion of a generalized HETEROPTICROUS TIiOIL\X. 

Suborder Heteroptera, Family Bclostomatid;r; Belosloma americana, 
Ijitlia sp. Figures 18 and 20. 

The giant water bug (Belostoma americana) is described 
rather fully here, since it is a somewhat generalized Heterop- 
toron. It is also of a convenient size to study and it is widelv 
distributed. 

Prothorax. 

This segment, as in most Hcleroptera, is somewhat collar 
like. fitting tightly to the head and closely overlapping the 
anterior part of the mesothorax. The notum is traj^ezoidal in 
outline and is rather large. The pleural region is somewhat 
l)road above, narrowing to meet the narrow sternum. Rareh' 
is the prothorax distinctly marked off into sclerites, and it is 
fundamentally so similar in all Heteroptera. that it will require 
i.ut little mention. 

Mesothorax. Figure IS. 

Notum. The notum of the mesothorax does not show a dis- 
tinct pretergite, this sclerite being probably represented by part 
of the anterior phragma (aph). The prescutiim (psc), a semi- 
circular piece, is marked off clearly. Extending in front of the 
wing from the lateral margin of the prescutum is a bilobed 
prealarc (pra), the anterior lobe of which joins an u])ward jwo- 
jeetion of the sternal region. No separating suture occurs 
between scutum (sc) and scutellum (sl). The latter is produced 
backward to a point over the metanotum. A postscutellum 
ipsl] is concealed under the scutellum and is connected by the 
])OStalare (poa) with the epimeron. Snodgrass, 190h, at first 
stated that no i)ostBCUtellum ^vas present in the mesothorax of 
of Belosloma. Later (Snodgrass, 1010), however, he noted the 
]>resence of this sclerite. 

Pleuron. The mesopleuron in this and in other Heteroptera 
lias the appearance of having been distorted from its normal 
form, i. e., the upper part seems to have been pushed forw’ard, 
or the lower part backward. This brings about I wo remarkable 
conditions: first, the pleural suture fp) becomes almost hori- 
zontal, and second, the coxa (ex) extends outward from the 
rear of the segment instead of from beneath. Another peculiar- 
ity of this and other members of the suborder is the overlapping 
of the base of the coxa by the lower parts of the two pleura) 



Afuials Entomological Society of America [\’ni, 


])lalcs. The epistcmum les) iy long and somewhat narrow. [:. 
lower ])ortion lies virtually below the coxa (cx) and hc'iirc h',., 
1)oen called the subcoxal plate by some authors. It is ev-rjen;, 
however, that it is really but a part of the episternuin. Fu<er 
to the anterior (or to what is normally the dorsal) end i)i th-,. 
r].)isternum. the liomologue of at least one of the two ba-abi;- 
I dates {aba) occurs. The posterior basalare may also be prcsc ii'., 
'Fhe e|)iTner()n (cm) is triangular in sha[)e and lies abo\-e rdv.. 
..•))isternum. It is luoduced posteriorly to a sharp point, wliic;-, 
overlaps the metapleuron and bears dorsally a knobdike -.oo- 
iection. 'This ])roieciion fits into a socket in the closed forewau 

hold it fast. 

Sternum. Owing to the aforementioned shifting of thv 
iileural plates, the sternum lies along what would naturally h- 
the anterior margin {but actually is the lower margin) of ils; 
e))isternum. The coxa (cxk as has been stated, proeeerls iron; 
the rear of the segment, the attachment being concealed beneati: 
the pleuron at a point marked (x). The trochantiii is liidik;: 
beneath the cpisternum. 

Aletathorax. Figure 20. 

Notiim. The notum is not long me sally, but it lengthen^ a^ 
It reaches the wing. It is largely composed of the presciitinr 
ipsc) and the scutellum (si), the other plates not being clearh' 
defined, though the scutum (sc) is probably represented. Tlx 
])ostseutellum (psl) is concealed and is fused with the narrow 
first abdominal tergitc. The postalare (poa) is unusually broac 
where it joins the cpi moron. 

Pleuron. The pleuron of the metathorax overlaps the coxa 
to some degree. Like the mesopleuron, it is turned or twist cc 
so that the pleural suture (p) is nearly horizontal. The epister- 
num (es) is divided into an upper (aes) and a lower section 
(kes), but thcvse may not be homologous with similar division- 
in the mesopleuron of Cicada and related forms. The lowtr 
portion (kes), often designated as the subcoxal plate, is pro- 
duced backvrard in a pointed flap, which reaches two-thirds th*. 
length of the coxa. The cpimeron (cm) is small, triangular am; 
pointed posteriorly. 

vSternum. The metasternum (st) is not clearly separated 
from the cpisternum. It is very similar to the sternum of the 
mesothorax. The hind coxa fex) is very large. 
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MODIFICATION'S IN OTHKR li FTi: ROPTKRA . 

ill ihc Homoptera, it is difficult to trace the niodiiications 
' higher Hctcroptcra along definite lines of development, 
e- rke the Hornoiitera, however, the higher families of Hetero])- 
Ciow considerable departure from th(' jirimiiive tviie, and 
•-.. aihle only slightly the Belostomatida' and their near rel- 
; ■ - x, (.)f the forms studied only th(‘ Corixidte (Figure Itfi. 
\ i Miectidie (Figures 13 and l(i), and Xepidic (Figure* 17) show 
,',,:-;;ciers very similar to Belo.sloma. d'he \e])i(la' seem in a 
-er of ways to be a connecting link l)elween these and the 
V'. v,' iiiodified forms. 

'kU)re commencing the discussion of the modificat ions of 
'.horax in the Heteroptera, it mav be well to mention 
ii' Vnionsk IStH), int('rprctation of the thorax of Xepa ciucrea. 
'-sc this work is frequently' referred to by other writers. In 
ktter larval stages, which he studied and figured, the liody i-" 
llattencd dorso-ventrally. The pleural plat(*s are thus 
uic'cntly ventral. Heymons has hence called the e])isternum 
s ‘he various segments the “lamina subcoxalis" or sul)COxal 
:h-.ie (Sul)coxalplatte). since its true position is ])encath the 
xa. The mesothoracic epimeron is a sickle- shaped fia}), which 
e.'ee.ds beyond the hind coxa. This sclerite was considered In' 
Ih.yinons to be the metathoraeic* “pleurite.'’ l)ut that it is most 
vw'tainly the mesothoracic epimeron is clearly seen by lifting 
O'.' iki]) and observing its attachment, A sclerite which 
Hvvinons designates as paratergite. the writer loelieves from its 
'* ' ation to be the mctathoracic epimeron. 

Prothorax. 

This segment is fairly constant throughout the group. It 
■■■ ;y vary in size and shape, but in its ground plan it is essentially 
■'a. same in all the families studied. It is of minor importance 
• c :he study of the sclerites, and is not figured in this paper. 
' ’’u- notable exception obtains in the Gerridte, where the scu- 
‘.dlar region of the pronotum extends so far back as to entirely 
ver the mesonotum. 

Mesothorax. Figures 14, 15, 17, 18, Ih, 21, 22, 23, 24 and 25. 
Notum. The notum of the mesothorax in the suborder 
He teroptera is usually divided by sutures into pretergite (prt), 
j n'.sx'iitum (psc), scutum (sc), scutellum fsl) and postscutellum 
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(psl). In most families the scutellum (si) is very proniir,:'H’ 
and is always to be seen between the closed forewings, exieisiev 
backward over the succeeding segment and terminating 
in a point. In some forms the scutellum (si) becomes imusiiallv 
extensive. In the Pcmtatomid^e it reaches beyond tht' nivla- 
thorax and projects over the abdomen, in the Scutellerida- :: 
extends still farther, while in the Thyrcocoridac (Figur(‘ ctVi 
almost conceals the abdomen. The postscutellum (])<]' u 
always closely attached to the anterior part of the next segnien: 
so that it is frec|uently difficult to ascertain its posterior linii:, 
A prcalare (pra) is almost invariably found in the mesothor;ix 
throughout the Heteroptera, and together with the aiuem- 
lateral margin of the mesonotum and the upper anterior rnarcir; 
of the mesopleurom it forms the boundary of an irregular, oftm 
more or less triangular, membranous region (i, e., the region 
posterior to pra, ventral to ])sc and dorsal to aba and esi. Ir= 
front of the prealare (pra) the spiracle, surrounded by its vvE 
treme (pt), is usually to be seen. The postalare (poa) is usually 
narrow and often almost Indistinguishably fused with tb- 
prescutum (psc) of the rnetathorax. 

Pleuron. The mesojdeuron exhibits a considerable degree o:' 
diversity in the suborder. Along the u])pcr margin of the e])i- 
sternum (es) there is usually marked off a narrow plate (ahat 
probably the anterior basalarc, which has become fused to tik- 
episternum. This fusion occurs in most Heteroptera. ( ^fter, 
the posterior basalarc (pba) is also distinguishable, usualh' aliriW' 
the anterior basalare; this, too, is often fused to the episterinur. 
This plate (pba) occurs in the Emesidm (Figure 14), Berytiha 
(Figure 22) and Coreidec (Figure 23). 

In nearly all the Heteropterous families studied (cxce])l in 
the Notonectidae, Xabidas, Cimicidai and Capsidte) the jileura] 
plates extend down over the upper part of the coxa (cx). h* 
such cases the lower part of the pleuron is divided by a cleft 
extending lateral to the coxa and terminating in the t'oxal 
articulation (x). From this coxal process, as the articulatory 
projection of the pleuron is called, the pleural suture, when 
present, extends dorsad. In the Heteroptera it is more often 
absent, being entirely visible only in the Corixidae (Figure 1-'), 
Notonectidae (Figures lo and 16) and Belostomatidas 
18). In the Nepidae (Figure 17), Capsidae, Reduviidae, ami 
Thyreocoridae (Figure 25) it is visible in part, extending dorki'* 
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,;tT(i irom the coxal articulation (xj to a point about midway u]) 
ht; ulcuron. The division of the pleuron is usually indicated 
the inner side of the plate by a ridge, the internal re‘])resen- 
.ifivc of the ])leural suture, even when the ideural suture itself 
. eiilirelv absent. It must be mentioned here that the coxal 
in the rnetathorax does not occupy a ])Ositi()n homologous 
v]ih bait in the mesothorax and hence cannot be taken as a 
‘landmark” for the separation of episternum and (‘pimeron in 
hat st'gnient. 

In the Nepkke (Figure 17) and the Thyreocoridm (Figure 
hV the episternum of the mesothorax is divided into anepister- 
luni iaesl and katepisternum (kes), a condition not general 
vith the Heteroptera, but met with in Cicadidac Jassidm and 
\])hidida\ among the Horn op ter a, 

The distorted condition remarked above in connection with 
Hclostoma is noticed also in the Corixidm (Figure Ih) and 
Votonectidae (Figure 15). The backward projecting flap of the 
■jMmeron of Belostoma finds its homologue only in the Nepidm 
Figure 17), though in most forms the posterior margin of the 
pimeron overla])s more or less the anterior part of the next 
^'ginent. In the higher Heteroptera, among them the Redu- 
didie. Fmesidm (Figure 14). Xabidm (Figure 24), (lerridm 
Figure 21). Capsidre, Phyrnatidae Lygmidm. PervtideC (Figure 
12c Coreidm (Figure 2:)) and Pentatomidm, the sha])e of the 
lU'sojdeurori, and usually of the metapleuron is rectangular, 
rile coxa (ex) retains its jiosition at the rear of the segment even 
a tile elongated forms, Emesa (Figure 14), (icrris' (Figure 21) 
tnd Xridcs (Figure 22), for example. In the (lerridm (Figure 
he where the body is very nearly cylindrical, the niesoeoxa 
exc is partiallv encased by a cylindrical, bulging socket. The 
'axal ('left fek) runs the length of this socket. A trochantin (tn. 
■dgure 15) is verv ])robabl\' present in most of the Heterojitera. 
liough its ])asition beneath the episternum jireveiits it from 
ving easily detected. 

Sternum. The mesothoraeie sternum is usually indistin- 
ttiishably fused with the ])leuron, and consists apparently of a 
'tngle sclerite. In some instances, namely in the Notonectidie 
Hgure 15), Reduviidao Emesidae (Figure 14), Cimicidac Phy- 
natidie and Tingitida?, a faint line more or less distinctly marks 
the sternum from the pleuron. 

Metathorax. Figures 14, Ifi. Id, 21), 21, 22. 25, 24 and 25. 
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Notum. The nietanotuin varies in the Heteroptera i'roni 
size nearly equal to that of the mesonolum to a small section 
almost entirely concealed under the scutellum of the ineso- 
ihorax. The pretergite (prt), if present, is indistinguisliahly 
fused with the posterior phragma of the mesothorax. A narrow 
t)rescutum (psc) is often visible, but it is closely united witli tlu- 
mcsothorac'ic postscutellum (psb) often adhering to it when 
the mesothorax and inetathorax arc pulled apart. Prcscutum 
{])sc). scutum (sc) and scutellum (si) are sometimes, as in the 
Corixidx' (Figure 19), Notonectida? (Figure 16), Nabidte (Figure 
24), Cimicidie and Berytidas (Figure 22), inseparably fused 
together. In some cases, on the other hand, one, two, or all 
three of these sclerites are definitely marked off by siiturcw 
The postscutellum (psl) is found in all gradations, from a brief, 
partially hidden plate, as in Belostoina (Figure 20), to a large, 
extensive sclerite, as in the Berytidae (Figure 22). 

In the Gcrridae (Figure 21) the homologies of the parts of 
the metanotum are not easily determined. There is apparently 
a short plate composing the scutoscutellum (ssb), rather long 
mesally and coming forward to a point on either side to reach 
th(^ narrow wing bases, which are set somewhat forward. 
Behind this is the rather extensive postscutellum (psb), likewisr 
extending forward in a point on each side, and very broadly 
ioined to the epimeron (ema). 

In the Coreidre (Figtirc 23) and similar forms a narrow, 
raised portion (ccg), the cenchrus of Hemipterologists, extend^ 
along the upper margin of the epimeron (ema) where the pos- 
talare (poas) joins it. This is possibly homologous with tin- 
parapleuron of Coleopterologists. 

Plcuron. The pleuroii of the raetathofax is in general siinikir 
to that of the preceding segment. The distorted condition nicr- 
tioiied above is most noticeable in the Corixid<T (Figure 11"- 
Notonectidre (Figure 16) and Belostomatida^ (Figure 20). 
Corixii (Figure 19) the coxa (ex.O is very large and its l)a>c i> 
covered by flaps of both e])isternum (esO and epimeron {i.'ntd 
The pleural suture (pk) is nearly horizontal and lies very near 
the upper margin of the pleuron. The epimeron (enpO is tini> 
'very narrow. Only in Belostoma (Figure 20) is the metathorari^' 
ei)isternum divided into anepisternutn (aes) and katepivStcriium 
(kes). In Notonecta (Figure 16) and in Belostoma (Figure 201 
the eirimeron fern) does not overlap the coxa, but the epistenr.nn 
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•, rojt'cts backward over it for some distance. With few 
notably in the Nabids (Figure 24) and Cimicidye, 
xnd |)itssibly in some others, the coxae (cxj of all Heteroptera 
a:, jiartially overlapped by the metapleural plates, the coxal 
atuK'hment (x) being concealed and its position not usually 
externally. In Genis (Figure 21), an elongate, 
,vlintiri('al form, the base of the coxa is set in a bulging socket, 
a. in die mesothorax, except that there is no cleft in this socket. 
In Emem (Figure 14), another elongate form, the base of the 
liiml ^uxa (exs) is partly covered Iw’ a [lointed flap, while 
another pointed flap lies behind it. 

The pleural suture (ps), except in Chm'u' (Figure 19), Noto- 
m:i!u 'Figure 16) and Bdostoma (Figure 20) is absent in the 
nuiathorax of all forms studied. A coxal cleft (cd is often 
niVHnt, as in the Nepid^e, Berytidaj (Figure 22), Coreida^ 
Figure 23) and many other forms, but it is not to be homol- 
'-Liized with the coxal cleft (c^) of the mesothorax, since it does 
n.'l terminate at the coxal process (x), but is usually located in 
U'oiU ot and below the coxa. Hence it is incorrect to use the 
metathoracic coxal cleft (cs), as some writers, (Tower, 1914, for 
I'xamplei have done, as a '‘landmark'’ for separating epister- 
;ium U'sp and epimeron (em^j. The episternum (es^) and 
v'lnuieron (emp are always to be separated by the pleural 
uiture (ps), and when this is absent, as it is in these forms, we 
must take as a basis for the division of the pleuron, the two 
points which are the constant limits of this suture when it is 
art'serii. Thus the episternum and epimeron can be exteriorly 
Hparated only by an imaginary line, representing the pleural 
uuure. extending from the wing fulcrum to the articulation of 
du‘ coxa (x). This conclusion is strengthened by the fact that 
‘•’It examination of the interior surface of the pleuron in certain 
where no pleural suture exists, one will find a more or less 
'list met ridge, extending in an irregular, but fairly definite line 
(’'■'twecQ the wing fulcrum and the coxal process. Now in all 
icrnis possessing a pleural suture there is to be found on the 
miier surface of the pleuron a corresponding ])leural ridge, this 
rulgc being the internal manifestation of the external pleural 
•uiture. Hence it is not incorrect to use this ridge, which is as 
*^mnstant as the suture, as a “landmark” in naming the pleural 
plates. The ridge has been represented by a dotted line in th(‘ 
ligure of the squash bug (Figure 23). It would probably be 
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found in other forms where the pleural suture is absent. 

in a similar direction. 

The general shape of the metapleuron in those form> wlur* 
the pleural suture is absent is rectangular. In many forms 
up]XT forward margin of the metathoracic pleuron extcnij. 
slightly beneath, or at least anterior to tlie rear margin <)i ih^. 
mosothoracic pleuron. This is true of the Nabidm ( Figure A 
Gerrida* (Figure 21) and Rerytida'' (Figure 22) and of Dthe; 
forms not figured. It is particularly well shown in (Inns 
(Figure 21), where the rear wing lies very far forward, and ihi 
])Ieuron extends ])eyond it to support it. 

In one of the elongate forms, Emesa (Figure 14). ilii. 
ei>imora (em;i) of each side present the appearance of meetia^L; 
dorsally and bridging the region behind the postscutellum 
Though this may seem an improbable conception, it may not 
be an impossible one, since it will be recalled that in the nifsn- 
thorax of Gdonata the two episterna meet in front of the nounv: 
in much the same fashion. 

Openings of scent glands (sg) occur in a number of faniilic'. 
These are represented in the figure of the squash btig (Figiiw 
2d). The opening is located at the end of the coxal cleft (e;.;) ir. 
the lower anterior corner of the epistenium (es^). 

Sternum. The metasternum is quite like the mesosternuir- 
in the Heteroptcra. It consists of one plate (sta) usually and i:- 
not often separated from the episternum. A narrow postcoxali' 
(poc;j), usually concealed, passes behind the coxa (cxd frrini 
epimeron fern.-?} to sternum fst.p. This postcoxalc is externally 
visible in Corisciis (Figure 24, poc^). 

KELATIOX.SHIPS OF THE HEMIFTERA INDICATED DV Tilt: 

THORACIC SCLEKITES. 

On account of the diversity in the thoracic structure 
Hemiptera. it is difficult to interpret the relationships ot ilit 
families. Moreover, there are in tlie scleriles of some fornE 
modifications, the origin of which is uncertain, there Iwiny 
apparently no intermediate or ancestral conditions leading I'd' 
to these modifications in the forms studied, Hence it has l)i^'i'! 
possible only to group together certain families whose thorawc 
sclerites most resemble each other. 

Among the Homoptera the Cicadidae exhibit certain fcaturo 
in common with the Jassidac, of which the most striking is 
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nu'sothoracic cpisternum. The general plan of 
•ji,.- Cieadid thorax is followed in the Aphidida\ Membracidac, 
lV\-llida‘, Cercopidee and Fulgoridie. Of these, however, all but 
diu A])hididcT and perhaps the Psyllida^ present striking mod- 
irieations, such as the extreme specialization of the Membracid 
•irothorax, and the remarkable fusion of the coxte and the meta- 
•.heraeic pleura of the Fulgoridtc, the latter of which seems to 
have originated in a similar condition (less marked) in the 
Cercopidax The MembracideC and Fulgoridte, therefore, seem 
to l)e nearly related with respect to the thorax. The thorax of 
tiu’ Aleyrodidte, being extremely small and lacking in pigment, 
i/annot be carefully compared with that of the other families. 
Its large metathoracic coxa, immovably fused with the pleuron, 
may connect it with the Fulgoridae. The following diagram 
illustrates to some extent the relationships shown l)y the 
ilmrax. without regard to primitiveness. 

.AA'iiropicroid ihorax ^ 

'iSimila.!' tlioracie 

jplan with but few 

1 modifications. 

^ SimiUr 

^-general 

spc'cialixcd prothorax [thoracic 

i plan. 


?■ Peculiar fusion of niclallioracic sclcrilcs and 
i coxte 


In the Heteroptera the thoracic structures of all the families 
arc similar in their general composition. The relation of the 
coxa to the pleural plates differs to some extent and may in a 
\vay serve to indicate some of the more general relationships. 
The Notonectiday Corixida, Belostomatida and Nepida are 
apparently related, both because of the distorted condition of 
die thorax, mentioned above, and from the large size of the 
hietac'oxa, which is overlapped more or less by the pleural 
plates. The remaining families studied in this paper se('m very 
similar in the construction of the thorax. In the Capsiday 
‘kabida and Cimicida the mesnthoracic and metathoracic coxa 
die entirely exposed, or nearly so, not being overlapped by the 
plvural plates. The relation of the Cimicida to the other two is 
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somewhat problematic, the flattening of the thorax air; ,'op. 
sequent contraction of the thoracic plates giving these in> vts;. 
unique place in the order. The Reduviidse and Phymadila 
unlike any others of the families studied, have a true coxa! clef 
in the metathorax, homologous with that in the mesothuray. 
The Pentatomidae, Scutellerida: and Corymclacnidae 
grouped on account of the extremely developed mesothoraci.; 
scutelluin, which projects far over the abdomen. The ehitf 
reasons for uniting the Berytid^ and Gerrida? in the diagram 
below arc the horizontal lengthening of the mesopleura, and dx’ 
metathoracic scutellum, which in both joins broadly wiih li-e 
cpimeron ventrad. The Emesida} also resemble these two farjv 
ilies, though their relation to them may be questioned. The 
following diagram is an attempt at grouping those HcMci'oii- 
terous families, which appear from their thoracic sclerites to In- 
related, 

Xotonocl uhc 

Corixid.T . 

Large metathoracic coxa?. overlLapped l>y cpisieriia; 
Belostomatitiae . , , ’ thoracic and metathoracic ])]L'iira (hstorled. 

Nepidte. 

Capsidre. 

Xabhhe 

(Cimirid;ei 

Redin' iiih'e 

Phymatiiia' 

Coreidae , 

Lygaeida* . 

'I'ingitidae 

Pentutoruidu'. , 

Scutellerida’., . , 

(lorymehienida 

Berytida ^ 

j Pleura of nicsothorax lengthened hori-; 

(Derrida zontally; metathoracic epimeron broadly ■- 

! joined to po^ttscntelliim j 


('oxa (jf both mesolhorax and met 
■ entireh' exposed, nr nearly so . . 


i thorax 


]'riK‘ coxal cleft in metatborax; meso-' 
thoracic stennim and pleuron scjiarated - 
])v a suture 


jSimila! ny 

. fin get^'r;'. 
'btnictun ; 

I pleura "J 
meso- a:'. 

. j metalh' 
jusualiy 
rertanit'ui'" 
lin shat- . 


•Mesothoracic sculcdhim prolonged ov(>r abdomen, j 


Emefsida* 



Thoracic Scicrites o f Ilcmiptera 


247 


i; will be seen that these resuUs are not entirely in harmony 
.vitli :he conclusions of certain writt'rs fOsl jorn. ISUf); Kirkaldy, 
l<ins, h)09; Handlirsch, 1905 'OS; Reuter, 1010). concerning th(' 
■ihylegeny of the Hemiptera. This, of course, is to l)e expected, 
.ince the grouping above is based entirely on the morphology of 
Oir thorax. Handlirsch, lOOO-’OS, ])laccs the Aleyrodidie near 
die Fulgorida', and though superficially the two families do not 
svvm related, the thoracic sclerites support this grouping. The 
arrangement of other Homo]>terous families followed by writers 
on ]ihylogeny is not generally borne out by the morphology of 
the thorax. 

I'lic Xotoncctidm, Corixida', Relostomatidte and Xepukc arc 
iilaced together liy Osborn, lS9(j, Handlirsch. IhOtb’OS. and 
ReuU'r. lOlO, but Kirkaldy, 1V)()S, 1909, separates the Nc])id:c 
frnrn the others. Both Handlirsch, 190(b '0<S. and Reuter, 1910. 
’iku'c the Capsidm. Cimicidm and Xabida fairly near eacdi 
other, and this arrangement agrees with their thoracic structure. 
The dose connection of the Reduviidyc and Phymatidte is shown 
liy Kirkaldy, 1908, 1909, Handlirsch, 190(i--’08, and Reuter, 
blit), The Pentatomida}, Scutelleridte and Corymekenidec are 
usually placed together by writers on phylogeny. 

It will thus be seen that relationships shown hy the thoracic 
sclerites arc supported in part by the conclusions of writers on 
])hy]ogeny, especially Handlirsch and Reuter. In the relation- 
diijjs of the Homopterous families, of the Corcidm, Lygaatkc 
;ind Tingitidte, and of the Berytiday Gerridm and Rmesida" the 
results obtained in this study do not agree with those of tlu' 
writers mentioned. More extensive and thorough study of 
other morphological features as well as of the thorax will be 
necessary to show the true relation shit)s of these grou|)s. 



24S 


A nuais Entomological Society of A merka | \’' il , Xj 


WORKS REFKRRKD TO IX THIS PAPRR. 

1S2P. Audouin. L'an;Uomit' cornparalivr clcs )>artjt'S soliik-s tics insc. !-. n, .\;.. 

lies Sri. I^hys,, Torao 7, [ip. 39G'4(X5. Ra])port par Cnrirr. 

IIIOS. Crampton. Hcatra^^ xur Honiologir ilrr Tlmrakalskleritr tier IikcO- 
BrvHn. 

I!I0II, - . ('(unrilaitiun lo the coniparativr morphology of tlir ibnni.v 

sclerites rif insr('ts. iToe. Arad, Xat. Sri. Phila,. p]). 3-54. 

]<I14.\. . Notes on tlie ihoraric .sderites (if wingrd inserts, jin;, 

Vol. 25. PI a 15-25, 

lOj In, . 'i’hc grotmd jjlan of a ; \'])U'a1 i]itjraei(‘ segment iiMvinged 

Zuol. Anz,. Bd. XLIV. Xr. 2, pp. 50-67. 

. - - - — . On the misuse of llte tertns parapteron, hypopten.fn, irgi:S, 
spisanmla. ])alagiurn and scapula. |1. \, Y. Ent. Sue., Vol. X.Vii 
i>lh24S. 261, 

1615. Crampton & Hasey. The Basel iSelrritcs of the Leg in Insects. ZmA 
jahrl). Abt. Anal., Bd. 31), pp. 1-26. 

I1H4. Crawford. A monograph of the juniihng plani-liec, or Psyllida'of itu’ Xcu' 
World. U. S. Xat. Mus, Bui. S.5. 

1S75. Fieber. Les Cicadines (rEtirope, Trans, from German hy Krilifr. 
Strasbu rg. 

1006“0<S. Handlirsch. Die fo.ssiien Insekten imd die Phylogenie dcr rezenti-r; 
Formen. Leipzig. 

1896. Hansen- Oamle og nye Hovedmornenter lil Cicadarierncs Morphologi (jj; 
Systematik. Ent, Tidskrift, Vol. XL pp. 19-76. (Trans, into Englisl. 
in part, but plates not given, in the Entomologist, Vols. 33, 34, 35, 36). 
1890. Heymons. Beitrage ziir Morphologic und Entwicklungsgeschichte dcr 
Rhynchoten. Nova Acta Abh. der Kaiserl. Leop. -Carol., Dfrntscli. 
Akad. der Xatiirf. Bd. LXXIV, pp. 353-455. 

1908. Kirkaldy. Some remarks on the phylogeny of the Herniptera-Hcteroptrn). 

Can. Ent. Vol. 40, y. 357. 

1909. — . Catalogue of tlie Heniiptera (Heleroptcra). Vol. 1. Berlin. 

1896. Osborn. The phvlogenv of Hemi])tcra. Proc. Ent, Soc. Washington, 

Vol. IIL p. IS5.' 

1884. Osten-Sacken. -An essay on comparative chaetotaxy. Trans. Ent. Sik'. 
London, 1884, Part 4, pp. 497-517. 

1910. Reuter. .Veue Beitrage zur Phylogenie und Systematik der Miriden nel).si 

einleitenden Bernerkungen uber die Phylogenie der Heteropteren-Fanu- 
lien. Helsingfors. Acta Soc. Sc. Fcnnicap. Bd. 37, Nr. 3. 

1907. Smith and Grossbeck. Studies in certain Cicada species. Ent. Xt'v\>:. 
Vol. XVI 11, pp. 116-129. 

1909. Snodgrass. The thorax of insects anrl the articulation of the wings. ITu^ 

U, S. XaL Mus, Vol, 36. 511-595. 

1910. - ' - - . The anatomy of the honey l.iee. U. S. D. A., Bur. of I'hH.. 

Technical Series. .\o. IS. 

1910. . The thorax of the Hymenoptera. Proc. U. S. Nat. Mns., 

.39, pp. 37-91. 

1913, Tower. The external anatomy of the sc|uash bug, Ana.sa tristis H' *' 
-Ann. Ent. Soc. Am., VTI. VI, pp. 427-441. 



Thoracic Scle rites of Hemiptera 


249 




EXPLAXAT[()\ OF Fr.ATI-S, 

’XoTK: All arc lateral views unless otherwise inilieaiein. 


Plvik XX. 

], ikndn lihuen Cicadida'). Ivlesonouini and winp; artieulation. Dorsal 
va'.v. 

idea -■ hanie. Pro-, meso- and metatliorax. Ventral view. 

Fj.i;. •!. Same. Prothorax. 

idir, P Same. Ale.so thorax. (A e(jrnbinati(.)n of etindiiion.s in ('. tihicen and in 
Lryptotymparia epithesia], 

I’lg. h. Same. Metalliorax. 

id.L:. 0. Aphrophora sp. (C(TC(;]jidie i. Mciaihoracic jileuron and sternum. 
PlAlK XXI, 

Fi^o 7, DniecnUictphala sp. fjassida:). Mesothorax. 

Fi«. (hmenis 'ii). (Fulgoridac), Metathoracie plenron and .sternum. 

Fi^. 0. Fiilgora sp. (Fulgoridae), Metathorax. 

Id^, 10. Apsylla chtella (Psyllida'). Pro-, meso- and metatiiorax. l’'roni 
eX.^WTORD, 1914. 

11. Aryiaina rohnsta (P.syllidsc). Pro-, me.so- and metathorax. From 
Crawtord, 1914. 

Fi". 12. Pemphigus acerifolia [AphkWdx). Meso- and motathorax. See footnote 
l>age 234. 

Fig. 13. Aleyrodes i-aporariorum. ( Aleyrudida'.), Metiillioraeic pleuron and coxa, 
PL.ArE XXII. 

lug. H. Enicsa sp. [Emesidai'i. Meso- and metathorax. 

Fig. 1.5. Nolonecta sp. fXotonectida'). Mesothorax. 

Fig. Iti. Same. Motathorax. 

Fig. 17. Ranatra sp. (XepkUe). Mesothorax. 

Fig. 18. Belostoma americana fBelostomatidec). Mesuliiorax. 

Fig. 19. Corixa .sp. (Corixidco l . Meso- and nietathorax. 

FJg. 20. Belosloma americana (Bcdostomatidcej. Metalliorax. 

Fig. 21. Gerris s]). ((lerrida'.). Meso- and metathorax. 

Plate XXJIT. 

“■Jg. 22. Meides sp. (Berytidai). Meso- and metathorax. 

‘‘■g- 23, Atiasa Jrislis (CorcddEC). Meso- and rnetathorax. 
mg. 21. (Vnhctrx sp. ( Xabidae). Meso- and motathorax. 

Fig. 25. Thyreocnrls sp. (I'hyreocoridre i, Meso- and nietathorax, 
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ABBREVIATI^JXS US It I) [X THE PLATES, 


■i. siUure dividing cpi sternum, 
aha. anterior hasalare. 
a( ni. ancpinuTon. 
aes, anepi sternum, 
aph. anterior phragmn. 
apt, adanal pterale. 
asa, anterior subalare. 

1), suture di\ idlng epimeron. 
bs. basislernite. 
c. coxal cleft, 
ce, cenchnis. 

('X. co.xa. 
eni. epimcTon. 
es, epistermim. 

Is, furOaslcniitc. 
hyp. hypopteron. 

is. interseginentaba. 

it, mtertcrgite 
kem, katepimeron. 
kes. kalepisiemurn. 
me. mcraeantliu.s. 
me. meron. 

me.s, median poniuii of eidstemum. 

n. iiotum. 

npt, notopterale. 


op, operculum, 
p, pleural suture, 
pba, posterior i>asalare. 

])ex, ]jrecoxale. 

poa, postalare. 

poc, postcoxah'. 

pra, prealare. 

prt, pretergitc. 

psa, posterior subalare. 

psc, prescutum. 

psl. postscutellum. 

pt, peritreme, surrounding spu'e.: 

sa, subalare. 

sc, scutum. 

sg, opening of scent glands, 
si, scutellum. 

sp, spiracle. 

sr, .supra al arc or suralarc. 

ssl, scuto-scutf-lliim (prt — psc — i ' > 

tg, tegula. 

In, trochantin, 
tr, trochanter, 
vex, veracoxa. 

X, coxal articulation. (Locat’'-'! 
indicated when concealed) 


The subscripts L. 2 and 3 indicate res|XTtivcly the pro-, meso- ami niela'.lU'r;-:'; 







THE ALYDIN^ OF THE UNITED STATES. 

]:iy S. B. Fr.\cki;r, Mjulisoii. 


. V-'.c family Coreickc consists of five subfamilies, two of 
A-hu)';, the MerocoriniC and Pseudo phlcein as are very small, 
'fhu larger divisions, often ranked as families themselves, are; 
('nrizina. characterized by a mcsal ('onstriclion of the fourth 
ijersal abdominal segment and the obsolescence of the scent- 
riaial orihees; Alydina^ distinguished liy the u’ide head and 
unusually small buecuke; and Coreina', which, together with 
the ^mnlkT groups named above, inehides the rather diverse 
remaining members of the family. 

The Alydime form a compact and easily laa'Ognizabie group 
[Viund in all parts of the world and include several ('osmopolitan 
eeiiura. Those occurring in the United vStates all ]:)ossess a 
iiead at least three-fourths as wide as the pronotnm and all 
oxce])t the last two genera have well developed and conspienons 
<cent gland orifices in front of the posterior coxie. The Iniccuke 
;in- shurt, not surpassing the insertion of the antenna' and the 
-wiitellnm is narrower than the intraocular part of the head. 

[n this paper eleven genera, nineteen species and seven 
vunoties are recognized, of which one species and three varieties 
'dW new. Material was available in all exce])t three subtro])ical 
U)ecies (numbers .‘b 4 and <S) each of which has been reported 
irom the United States onlv once. The discussions of these 
dfirvi' e.re based on the deserpiLions. 

bight of the species found in the United States, and six of 
tiK' genera, are subirotiicab and are confined to tlie southern 
her of States. P\)ur are ])rol)al)ly limited to the Rocky Moun- 
uiins and Pacific coast, and three almost entirely to the States 
north of the Ohio River. The remaining four have been (‘ol- 
H’Cted in nearly every part of the United States. Proieuor 
Megalotomus 5-spinosiis, Alydns ciiriuus, and A. 
fonspvrsus are among the most common Heterojitera of .the 
U'mporatc zone. 

Mu members of the subfamily are known to be of economic 
nnj-ortancc. The common species are found in meadows or 
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al)Out flowers and along roadsides. So far as observed, thv,- 
single brooded, the adults appearing in July and August :ns;, 'v 
some species, hibernating. 

In considering tlie distribution the published pa])er> ar^ 
indicated by numerals, and the available collections bv le'UT, 
used in the same way as follows: the collection of Dr. E. ]\ 
Rail, that of the Milwaukee public museum. that of 
AV. S. Marshall. University of Wisconsin, that of the WiM-nn 
sin Agricultural Hxtieriment Station, 'd of Mr. Wni. J. Geriianl, 
of Chicago, and of the State Entomologist’s office, including 
the author’s collections, ^ These letters thus indicate for car!: 
s}.>ecies the i)lace of collection and the present ownership of ilii. 
material with which the author has been working. The >laU' 
names printed in Italics are now, added to the distribution a- 
given by Akin Duzee flOlT), and localities are cTedited t(» lii> 
catalogue when the present writer could find no other ]iuli- 
li.shcd records for them. 

The writer is indebted to Mr. AVm. j. Gerhard. Curator of 
Insects in the Field Museum, Chicago; to Mr. T. R. B. Fo]k;. 
Curator of Insects in the Milwaukee Museum; to Prof. H. Ik 
AVilson of lh(^ Agr, cultural Experiment Station; and to Prof. 
AAk S. Marshall of the University of Wisconsin, for their courU--y 
in allowing material in their jirivale collections or under then' 
eliargc to he freely used. Mr. H. G. Barber and Mr. E. P. Vaa- 
Duzee have also kindh^ loaned some valuable s])ecimeH'. 
Special acknowledgments are due to Dr. E. D. Ball with wlio^r 
lil arary and collections most of the work re])orted herein wa:' 
done and wlio has kindly aided with valuable suggeslinr..-. 
M any of the biological notes are on his authority, in ])ar]:icu]ar 
those from Colorado. 

KKV TO 'tRlBES OF ALYOIX/E. 

n. ]\>sUTior ti'iiiora not armcil with spines; lateral plates of female hyi>'- 
pygiuirt (in species examined ) contiguous from base to apex, mesal plate> 
concealed or wanting, 

1). Apical segment of rostrum twice as long as third, second longer 

than two apical segments together Mi(:re!y:r>''. 

bb. Apical segment of rostrum subequal to third, secamd not longer 
than third and fourth tijgethcr; ]>ody and legs greatly 

elongated Lepto*:vn>> 

aa. Posterior femora armed beneath with a row of spines; lateral plate.< "f 
female hypopygium distant, at least at base, exposing mesal platers, 
(except in SUichyocr^emns) J/yf '■ 
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Tribe Micrelytrini Slal (LSOT). 

{,)rie northern, three subtropical and sevca'al tropical species 
;a\' united in this tribe. They resemble each other closely, are 
snore (dongate and slender than an Alydus, and present a trim 
iippea ranee. In the first two genera the union of the juga above 
and in front of the tylus gives the head a very ])eculiar aspect. 


KEY TO OEXERA OF MICRELYTRINI. 


Ini':! ooiUiguous aLovc a])cx of tyhis; posterior of metapleura acute, 

more or less jjroduccd: late ral angles of proiioliim and a].)cx of scrilclluni 
unarmed. 


!». Juga, as seen from the .sidta split at a^icx and much longer than 

tylus; antenme with first two segments sulicrjual Prolenor 

Id). Juga as seen from the* side, entire at apex, m.u Irmger than tylus; 
antennee with .'^eeond .segment nearly twice as long as tirst. 

Darmialns 


ua, juga not eoiitiguous at aprx. never e.xceeding tylus. 

1). Pronotuni witli lateral angles each armed with spine; 
with spine at Jipe.x: p(>sterior angles uf ]TU‘lai)leuiai 

less ticutc 

!)!t, Pronotuni with lateral angles unarmed; later;i] and 
margins of ineiapleura fcjrming a right angle 


seulellum 
more (<r 

CythnnHS 

yiosterior 
. . . , I'.sperunza 


Protenor Haglund. 

H,iploly|)e helfra^ci Haglund. 

proiowY Haglund (ISOS;; Slal ilSh7 i aid. noni. muh, ilSTO' 217, HN73) S7: Distant 
HSS!) ]()(). 

Telrurhiuus Proi'anclier i l<S7'J.! 7.‘i. ;l,s.s.Y) .17. 

The produced juga. adjacent in front of the tylus and sidit 
vertically and horizontally, and the elongated body, separate 
this genus at a glance from all other Hetero])tera. The following 
HK-cies is the only member of the genus. 


1. Protenor belfragei Haglund. 

Proiehor hdfrai^a Haglund tlShS)'; Slal :1S7()) 2I7h l.'liler 'IS72' 4021 ilS7i)) 2!).V: 

Van Dibec (hSSOjh dS'HtS (ItiOld. dDOSlh ( n!12 'h OsIkwii thS02!’L tlOOO)"; 

Hilleiie and Baker flSO.ia-’; .M-migomerv (HK)2i‘h Huem. > 190 S 1 ) dh ( lOlOle.n. 

Smith ilOUH'h Parshley DOlD'H Rarher ilHhL'P 
^Yadritinus quebeceiisis IVovamTer ds72j 7(h'h l ISS.l) 17-'*'. 

Description. - Color flavcscent. closely and regularly punctate 
’■'nih piccous dots al:>ovc\ more s]>arsdy jiuneUite with pale fuscotis 
‘T rttfesconl dots bcncatli: Ijody, logs, and antenna' el(.)ngale, slender. 

Head bearing a slu.iri inediodorsal groove between anicnnifcrons 
hilK'rcles; juga contiguous above, surpassing lylus, and s])lit at li]) 
vertically and horizontal!}' .so that head temiinates in four short 
processes. Antcnntc rt'd, aboiii as long as body. 

\ enter of abdomen jiaie, marked with a median black line continued 
■•'Dween hind coxai and alxnit a dozen black dots on each side. Hypo- 
i'ygmm of male produced below into a caudomesal sliarp spine directed 
P<_‘Hcriorly. Sixth ventral segment of female slightly split at tipi and 
vith a mediovcntral tubercle near the posterior margin. 

bize X I.2-1.S mm., males slightly smaller than females. 
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1'his widespread and rather common species in the noi ili^-p 
States is rare in the habitat of the three other species f)f tj!,. 
tribe. With the exception of single references to Texa.->' ant- 
Florida** respectively, it appears to be limited to the territorv 
north of Maryland and the Ohio River and cast of the Rock’v 
Mountains. In the north it is reported in Canada'^-'^- 
Maine}\ Massachusetts^^ New York®~'“*^“*y New jersey*' 
Maryland^“h Ohio^\ Michigan**'-*, Wisconsin^'*^'"’, Illinois-* - 
Colorado'^'^”*-. The available collections show that ii 
has been found in all parts of Wisconsin including the northern 
tier of counties. 

The immature feed on sedges, and the adults are espcciallv 
common in low meadows after the first of August and until 
frost, probably hibernating. 

Darmistus Stal. 

Haplotype subvittatus Stal. 

Darmislus Stal (iSyOa) 4(59, (1867) 543, (1870) 217, (1873) 88; Distant (1881) 1(5U. 

One comparatively uncommon species from the southwestern 
states and Mexico constitutes this genus. The body, legs and 
antennae are not as elongate as in Protenor and the shape of tin 
juga is entirely different. 

2. Darmistus subvittatus Stal. 

Dannisius subvittaius Stal (1859a) 4698 (1870) 217; Distant (1881) 160h GillcUt.' in: ' 

Raker (I895)h Snow (1906a)8 Van Duzee (1914)8 

Description. — Flavcsccnt, more or less suffused with dark fu.scoii' 
al)o\-(‘, deeply and regularly punctate, black punctures arranged in ;= 
l")air of dorsal and a pair of lateral vittae on head and pronotum, ilk- 
lateral (‘ontinued on basal segments of antennsc. Antennae with second 
and fourth segments subcqual, cacli nearly twice as long as first. Sntll: 
ventral .segment of female entire at apex. 

Size X 1.5-1. 7 mm. 

This low-ground western species was described from Mexico 
and has been collected in Colorado^"^, Brownsville, Texa>t 
California’' and Neiv Mexico^. As the mature insects arc 
found in Colorado in late August and September and ttgam 
from March to June, they must hibernate as adults, ddx. 
young reach maturity during August, breeding on Sparlina 
and probably other low ground grasses. 
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Cydamus Stal. 

Haplotype adspersipes Sta], 

, Stal (ISHOj 33, (1867) 54'2, (1870) 216, (1873) S,S; Di.siant (1881) 159. 

■('ra- only member of this South American genus found north 

Mexico is the species listed below. In form and general 
;,:i;:, ..r:ince there is a close resemblance to Da}mnius, although 
:hA' ..niennal lengths indicate a similarity to Prolcnor. The 
;;r::V ■ -cutclhim distinguishes from all other Alydinae. 

5. Cydamus borealis Distant, 

i. -K'reaii.s Distant (1881) 159; Snow (1906a) 151. 

ihHriptwn--?a\ie. ochraceous, punctured with fuscous, dark 
in longitudinal rows. Antennae with first and fourth seg- 
-•uboqual in length, each as long as second and third together. 
Pnoi'-tum with a slender spine at each lateral angle and scutellum 
•.v::'' .lit acute spine at apex. 

S-t) X 1.5 mm, 

.''’low has reported the colleetion of this Central American 
I'lr: ■ Texas. No material is at hand. 

Esperanza Barber. 

Haplotype texana Barber. 

Barber (1906) 269. 

subgenus Esperanza, Bergrolh (1913). 
genus erected for E. texana on the basis of the following 
cli.n 'icters : Juga not attaining the tip of the broad tylus; 
'■"••D'mn as in other Micrelytrini; pronotal angles rounded, 
uibumcd: posterior angles of metapleura not acute, hut forming 
angle as in Alydus; femora unarmed. 

4. Esperanza texana Barber. 

■ u 'exana Barber (,1906) 270. 

xcwription.—liexd mottled with fuscous; antennae yellow, first 
■'I'Sr ' nt short, spotted o.alii fuscous, second and third sulrequal, longer 
4-e: first and more faintly marked, fourth fuscous exce])t at base and 
rostrum with first segment thickened, yellow, spotted. Pro- 
■■ UiTti with mediodorsal raised smooth line. Membrane fuscous. 

Joriir and slender, yellow, spotted wdth fuscous. 

^ his description is an abstract of Barber’s, as the species, 
on one male from Browmsvillc, Texas, has not been seen 
'4' die writer. 
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Tribe Leptocorisini Stal (1872). 

Gerrida 8tal (18G7) oi3, {.in error), (1870) 217. 

Leptocorisaria Stal (1872) o4, (1873) So. 

Lcptocorisiim Van (1917), 

Onty one subtropical species represents this large i.Kijv,. 
politan tribe in the United States and but two genera are kiinw- 
in the western hemisphere. The remainder are Asiatic :.-,i 
African. The comparatively long third rostral scgmeni aial 
the unusually small size of the head for Alydinae are llie (Iicl,- 
nostic characters of the group. 

Leptocorisa Latrcille. 

Orthotype I'aricornis Fabricius. 

Leplocorisa Lulricllo U820i 197; Stal (1873) 86, 87; Distant (ISSl) 1(>1; atr: 
other authors. 

Gerris Fahrieius (1803, not 1794); Stal (ISOo) 87, p867) o43, (1868) 66, ii870, 2i:. 
Myodocha Lutreillc (1807) 120. noni. nud.; et al. aiirt. 

Myodochus Leach (ISI.7) (1832) (not Myodocka Latreille (1810), a vali'l reer' v: 

Lygaei(Ue); Burmeister ilS3,)i 32.'); Herrieli-SchaefTcr (^818) 94. 

Leplocorisc Latreille (1S2.V) 421, not Latin. 

Leplocorixa BertlKihl (1827) 418. nom. nud.; et al. anct. 

^tenocoris Burmeister (18.38 1 lOK); I L'rrich-SehaetTer (IS.ISj; Stal ilsr.S \7. 
suhgenus. 

Leptocoris Westwood 1 1840 1 183, in error, 

Rhabdocoris Kolenati (lS4-Vi 67; Stal (,1873) 86. as suLgcntis. 

Erhnla Stal (1873) Sti, as suli^enus, 

Leptocorisa, as indicated by the many references"' ar'i 
synonyms, is a wides])read genus willi sjjeeies in all parts of the 
world. Three of them belong to the western hemispliere. 
and one has been collected in the United States. The Icn;^ 
juga, which exceed the tylus separate it from the nootropic;;; 
L vrncssus. 


d. Leptocorisa tipuloides De Geer. 

Cimex lipuloidrs i )r (ha-r 1 1773) 3.>L Doe/.e (1778); Retzius (1783); (linelin 17^'' ■ 
Myodocha lipuloides Lainhlle flS07i: I^ainarek ilSIlP; Luporte (1832;. 

Myodochus lipuloides Olivier DSll j; BunneisUT (18.3.*)). 

Leptocorisa tipuloides Bridle (1836!; Amvoi el Servillc (1843); Dallas Ds’C’ Ph 
(merin (18.17! 391; M.'ivr ilSflO) 113; Stal 0870) 2)8. (1873) 87; Lhler L7'' 
294L Distant (1881 j 162. (1901) 331; Van Ihv/.vo (1909)L Barber <1911 b 
Leptocorisa crudelis Wesiweod (1842! 18. 

Description.- Color jtalc tlavcsccni, marked with olivaceoi> ’ 
mfescent. Hoad much shorter than jtroriotum, juga united c* “ 
above tylus, which they slighth' surpass. Antenme nearly as lucc s' 
])ody, reddish exce])i dark a] dees of second and third segments. 
with second segment snltequal to tw(.) apical segments together' '' ’’ 
about as long as fourth, which is black at tip, 

*A mudi longer list, of rt-frrenrrs is given by Van LXi/a-c (1917); 
omitted above arc European jtapers in whicr'i American species are not ea ■ ■ *. 

considered and in which the term.s Leptocorisa and Myodocha arc u.seC. !■ 
hi.story ot the genus name is given by Van Duzoe in ('an. Rnt. 46:378. 379. 19; C 
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»inin with lateral angles rounded, unarmed. Posterior angles 
e.nleura acutely produced. Posterior femora reaching only half 
,v j> :ii) of abdomen, pale at base, nifoscem. at apex. 

'"’Venter pale, immaculate, darker toward a])ex, Sixth ventral 
of female entire, produced posteriorly into a large flat mcsal 
; ,'nc. Male with the hypopygium truncate unarmed at li]}, comydetely 
the genitalia except abtn^e. 

Tins Central and South American species has been recorded 
UMin Texas^ and Florida-“'l It is the only nieinber of subgenus 
Sicnocoris Burmeister and may be distinguished from the other 
SiiCL'ies from neighboring territory by the rufescent tips of the 
riin.ora and the produced, entire, sixth ventral segment of the 
female. The body and legs are more elongate than those of 
an\' otlier Coreid. 

Tribe Alydini Stal (ISO?), 

With one exception all the common North American 
aicmbers of tire Alydinae belong to this tribe and nearly every 
^itecies is widely distributed in the northern states. Owing 
to great uniformity in appearance among the fifteen nearctic 
sjiecies of the group, more or less confusion has existed in their 
determination in the past, and the distribution of some species 
is therefore in doubt. 

KEY TO (tEXERA OF ALVDiXI. 

lOsttrior iihia; strnnj^ly eurvea :md produced inio a distinct tooth near the 
:tV^x; lateral angles (it pronotum acute, armctl Avith a spine; openings of 

veiural scent glands distinct, with long sulci Ilyalymefius 

ca. Pusirnor tihia? straight, not produced into a luolh at apex (except 
. :'*^olrtply in Burtinus). 

Openings of scent glands distinct, conlimted lalerad as a sulcus 
with' a callous margin; antenna' with first s{'gmcnt suri:>assing 
apex of head, fourth suheqnal to seeond and tliird segments 
together. 

c. Antenna' with first sL'gment longer tlian second; sixth 
ventral scgnu'iit of female split on the nu'dioventral line, 
d. Pc>sterior femora without tootli near liase, tibia 
unarmed; posterior metatarsus twice as long 

as two apical segments together Mcgalotomus 

dd. Posterior femora with an obtuse tooth near base; 
apex of [losti'nor titiite armed with a small 
acute tooth; posterior metatarsus about one 
and one-half times as lung as two apical 

segments logi'ther Burlinus 

cc. Antenna' with first segment shorter tlian second; sixth 

ventral segment of female entire Alydns 

'y\ Openings of scent glands obscure or obsolescent, rviihout a 
callous-margined sulcus; antenna with first segment short, not 
surpassing apex of head, kairth segmemt miu'h shorter than 
second and third together. 

c. Posterior tibix unarmed; posterior margin of ])r(*notum 

armed with an ui)solete tooth or none Toliiiih 

cc. Posterior tibix ariiietl with two rows of strong spines: 
posterior margin of pronotum with a mesal tooth. 

Siachyocnemus 
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Hyalymenus Amyot et vServille. 

Logotype dentafus Fabricius. 

Hyalymenus Amyot oL Serville (1843) 223; Dallas (l8o2) 4(>7: TFcrrlD:-' 
(18,53) 243; Stal (1S67) 542, (1870) 210, (187.3) 00; ’Distant flSSl i 150, 
Tivarhus Stal D850a) 4,5f). 

Caleottus Distant (1893) 4,59. 


The genus Hyalymenus as now limited includes all A:: 
species of Alydini in which the posterior coxa? are 
tiguous and the posterior tibia?, compressed, curved, aToi 
with a strong tooth at the apex. The former character sm:: 
it from A pidaurus, of which the species couspersus u ’ 
found in Mexico and South America. 

No representatives of subgenus Hyalymenus in whiv 
corium is transparent like the membrane, are known ncc’ 
Central America and the Antilles. Our species all bel'': 
subgenus Tivarhus Stal. 


KEY TO SPECIES OE HYALYMEXUS. 

Male will] posterior tibia: serrate on the anterior marj^in near the n:: i ' 
pleura with two to three ]flrg(' shining flavons spots; anienn:e refu>f ■ 
b. Iliinieral spines not very long, width between apices not over ■ 
and one-third times as great as width of licad; petslCTior iVno 

gradually darker toward tip larso-u 

bit, Iliiineral spines very long, width between tlndr apices o\ er oia- : 
one-half times width of head; posterior femora ilavesi; 
.suddenly dark ferrugineous at lit) lon^ispur. 

. Male with posterior lilna: entire; jileura wilhunt sliining jlavous >p- 
antenna' Idaek puh''‘ 


b. Hyalymenus tarsatus Fabricitis. 

Alydus larsatus Fabriciu-s (1803) 250. 
alraUis Fabricius (1803) 257. 

Alydus diversipes Westwood (1842) 19; Dallas (1852) 477. 

Alydus affinis Westwood (1842) 19; Dallas (1852) 477. 

Alydus obscurus Westwood (1842) 19. 

Alydus sinualus Herrich-Scliaeffer (1846) 98; nec Fabricius, 

Alydus recurvalus Herrich-SchaefPer (1846) 98. 

Alydus pallens Dallas (1852) 476. 

Tivarhus tarsatus Stal (1859) 460. 

Camptopus pcrtoralis Stal (1860) 34. 

Hyalymenus tarsatus Stal {1868) 62, (1870) 212; Uhler ( IS76) 291'; Di.stani i 
Barber (1906)*; Snow ( 1907)h 
Camptopus tarsatus Walker (1871) 162. 

Galeotlus formicarius Distant (1893) 459, 

Tivarhus diversipes Uhler (1894) 236. 

Description, dolor varying from jialc flavcsccnt to dark : 
or nigricant; thorax with a small white spot near posterior i 
of sides of pronotum and two or three large lateral white spots 
pleura near coxa?; abdomen with a row of medioventral white sp 
Abdomen (depressed, third to sixth segments in the male each 
with a lateral spine, those of fourth and sixth longer than others, 
with the posterior femora anned at middle; with a prominent S].»i 
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1 ' ;]!) with a serrate and dentate ridge; posterior tibia> cxj winded, 
I'r’^iulnic on the anterior margin at the curve. Female with the 
'..Khi'ior femora anned with four largt^ s] tines and two small tcvlh: 
h,-tc'rier tibhe less expanded, not crenulatc. 

Size 14-17 X 2.5-3 mm. 

This variable tropical species is well known from Mexico 
M Brazil and has been captured in Texas'k Arizonak and 
(hlifornia.^ 

7. Hyalymenus longispinus Stal. 

jlwtlviiiffiiii longispinus Stal (1S70) 213; Hrinks (lOlOjg Ilnrher (1914}h 
'.ll'ohs iCamplopus) sinuaius (lucrin (1S.57,) 3!)(). 31)1: (noc 11. S.. nrc Fabr. ) 

Stal introduces longispifius as a new name for the Cuban 
s])ecics which Guerin identified and described ' siuinitus 
11, S.,” with the only added information that it differs from 
uirsafus in the fact that the spines of the lateral angles of the 
nronotum are twice as long and directed more nearly dorsad. 
The characters given in the key are taken from a female kindly 
loaned by Mr. H. G. Barber, tvho records the species from 
Florida.^”- It is slightly smaller than II. tarsatus. 

S. Hyalymenus pulcher Stal. 

Mydus pulcher Stal (18‘)1} 235. 

Ihulynienus pulcher Stal (1870) 211; Distant (1881 i 15(i, 1 1SU.3) .372; Bank.^; (Ibid '. 

Banks lists this Central American species as occurring in 
Texas. ^ It differs from II. tarsatus in the black color of the 
antcnnt-c and in the absence of the jficnral white spots. The 
anterior margin of the posterior tibicC of the male is entire and 
ihe iioslerior femora are ])rovided with a series of small teeth 
ihroughouL their length. Distant’s statement that it can be 
'listinguished from “all varieties of II. tarsatus by the marginal 
ventral spines” is apparentlx' incorrect, as this is a secondary 
>exual character in both species. The armature of the femora is 
kstinctive, however, and the tibim and apices of the ]X)sterior 
U'lnora are nearly always black. Size 17 x 3.5 mm. 

Megalotomus lueber. 

Logotype limbaius Herrich-Scliacifcr = junccus ScO]}oli, 

Ficber (181)1) 58, 220: Stal (1S72) 51, i1S73) DO, 02: Muiuandnn [M)?) 
5[l. 

■p^dHs St al (1807 } 542; (1870) 2 14, ( in part ). 

unpiuis and Rey (1870) 158, {a pcdrarci ir subgftnis (4 Mee,tilolo))Uis. 

File lateral angles of the pronotum are more acute and tile 
and legs are more elongated and slender in this cosmopoli- 
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tan ^^enus than in Alydns, there being a close resemblanre 
many resix'cts to Burdnus. Only one species occurs in ih,. 
United States, although another, somewhat smaller one 
Icscens) is found in the West Indies. 

0. Megalotomus quinquespinosus Say. 

J.v'^acus ^^uinques^inosiis Say 11820) 823'; [flS.;!)) 2474- 

Alydus cnientus Herrioli-SchaclTcr (1848) 100-; I)anas i l8o2) 477. 

Alydns quinquespinosus Uhler (1861) 23. (187o) 832'*. 

Alydus (Mej^alotomus \ quinquespinosus Stal (1870) 214‘. 

Mc^nlolotiius (or Alydus) quinquespinosus Uhlcr (]87()) 204\ (]877a) 4(Ki't iN7\; 

383y i^rovandur (188.")) Osborn (l802,e. il004)’*'; Momandon Os**;; ': 

Van IJii/cec' (18940-; Oilk’iit and Baker Snow (19()4i*'. lOKItih 

('nnarocLir (lOlO i'b Bueno (lOO.V'b flOOSH ', 1 191.3a )’k Bueno and Ibin:’, -. 

(I907n'k \'an I I^izee (1908)-'’. (1917)"'; Bueno and J')n.!j[lc-linrdl (1910'-; 

(I910)-n Barshley il014)'k 

Di’Si ri plion.- Uolor dusky flavcscc'iit to riifuus. Head lilack 
beneath and with a transverse semilunar Idaek spot above: stennrr 
of thoracic and sometimes ]:)asal abdominal segments black. Anieniia 
with first three segments flaveseent, sometimes darker at apex, suhiqiuii 
in lenglli. fourth segmeiil much longer and with apical two-lhinh 
fuscous. 

Pronotuin with lateral angles acute, and with a transwrse. eIone[iiL‘ 
concavity along ]X)stcrior margin of the disc. Legs ]Xile llavuiu. 
except a|.)ical half of ]io.slerior femora which is red; the latter miiiet! 
with f\e or six spines and surpassing a|)ex of abdomen. 

Ulaspers of male wAh a large toothdike mesal expansion near base 
and a long attcmiaied apex. Sixth veniral of female split ai li]'. 
lateral jilates of hy|JO]iygium wideh' se])arated at l>a.se, eonvergeiil. 
broadh' rounded at ajiex, and with mesal margins entire. 

This i.s one of the most widely distributed Coreidm of die 
northern slates and appears in nearly every faunal list ut 
Ileteroptcra in the temperate zone. In addition to Montan- 
don's record of its occurrence in Florida'', which has not been 
confirmed fiy later collectors, it has liecn found in Canada^ " 
Maine-\ Massachusetts", New York 'g New Jersey’''''^ 

Pennsylvanian North Carolina’''""'" Ohio"\ Illinois- v ^Us- 
consin""^"’”'", Kansa.A'\ Colorado’’" Utah", 

zonedK Californiak AVashington", and Akmcouver Lslamh’'. 
Collected in Wisconsin in Milwaukee"’, Uane"^ ", bauU. 
ATrnon”', Pierce'”, Polkk and St. Croix'" counties, but noi s<> 
common as Froterwr beljragci and /1/y^/ev conspersns and n'b 
extending so far north. After the first of August the adult' 
may be found along the edges of woods where they are aeiuv' 
flyers. The nymjihs feed on Oxytropis in Colorado, acconiup' 
to Dr, Ball, and probabh^ on Lupine, reaching maturity n’ 
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Burtinus Stal. 

Hai^loiype nolatipcnnis Sial. 

. -;;1 fis;^0ai loS, ( ISTiJ t 00. 

; Ma". i'IW)7 1 .)42. (1870 1 214; in iJiirt . 

AhhouK^h closoly related to the preceding oenus which i> 
•.ypically horeal, the species of Burtinus are tropical in dis- 
n-ilmnon and only one has been found in our fauna, d'he 
wacric characters <arc sufficiently described in the syno])sis. 

It), Burtinus notatipennis Stal. 

paints Stal (lS.')f)ai 4.)0‘. (I.s(i2' MO:); Rariur OOIO’ S- Van iHizcC- 

I'o; . 

ASciiis KOUiiipninis Suil f 1S705 21 1 : Walker i 1(^7 h lOd: l);<rani :]N00 :t7;V' HrirluT 
■T.'H'k 

.y;.v;i(.v ■ M'jnlolonnts I f(‘ii!()r(i!is Distant. :lSsU laSC 
Huainuseff'iiiornlis Distant DS((3 ■ ;-]7;C. 
ii'UiKiis p nicrtilis Dhlor ilS{i D\ 

Ih.a riplion. ■ (.'olor vaiu'iny from ])alc flavcsmii to dtiskv ochniccous 
atoulc'l and punctiinal with ftrown, more or less marked with black 

■ n la-atl :!n<1 venter. Antemne, rosinim, and leys similar to those of 
.1/. i-spmosus. hut posterior femora willi ti])icai half tisualh' marked 
.'.nil mseoiis, sometimes flavo-amiulate. not rtifesceni. not attaining 
aaC'X I n abdomeu. and usually witli an oltsoleie Hiile tooth near base; 
dijia- anned at tlie a[)ex with a small spine. 

Male vnth lateral and mesal margins of claspers snl)].)arailel to near 
c;c <)],:u|tu]v tmncale li]). Female with mesal jtlales of liy]) 0 ])ygiuTn 
aniinl 'ti-ar ha.^c with a bhmt lateral tooth, which enyayes :i notch in 
-he n A •'al tViaryin of tlie converytml lateral ].ilates. 

Deserihed from Central America' Mexico'^h and vSouth 
America- and collected since in Lower CaliforniaA ArizoiuB, 
Horidir and TexasA The relationshi]) with Distant 's species 
'Vas iproi'oscd by Uhler" and this ])ositioii has been su])i.)orled bv 
BarinT'. B. jemoralis should ])Ossil)l\', however, be listed as a 
variety lor it is laryer and paler than the form which Stal 
'.jcscribei.:. Xo other differences have been, found. The spee- 
4netm at hand are from Arizona (kindly loaned by Mr. Barber) 
aaid L'.nart's and Cuernavaca, Mexico, from the Ball collection. 

Alydus FabiT'ius, 

(h'thoty|)c calcartilus Linnaeus. 

•hyno- j-y.i.j-H-ins (ISOSi 24S; Sui! ilS^Sa' DS, i |S()7 VI2. .ls7() 2!:>, Ds72.i 34. 
iDfS- '.*(): ilS(il) 3S, 223; Distatu ilSSD 137: I’r'Aanch* r (ISK.")} 3.3; 

V •'■.UirnH in (lsa;p; Itarlmr DSID.*^ 
l.airrillo (1823i 421. 

The type genus of the Alydimc is one of nearctic origin 
two ])alcaretic and seven nearctic species. It is a coni- 
i'^'vt grou]) of closely similar forms united hy the possession of 

A r/H,Tv f;fjmj)k'tv list of early referenee.-; is yiscii \'ui) Duxee (1917 >. Duly 

■ 'Se \v<,.rks on which the modern conception of the yn-mis is hasetl are named above, 

' ^v< i'i U‘VO of those hefcjre IStidl iein<^^ omitted. 
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armed ].)osterior femora, unarmed pronotum and tihicT 
(levclo].)ed scent ^land orifices. 

The si)ccics have been described singh^ with only ;• 
coniparalive notes, with the result that su].)crficial 
of fundamental characters have usually been employ- ; 
dislingiiisfi them. A synopsis of the genus based on color 0101: 
and wing characters has been published by Barber P.-i]., 
Owing to numerous variations, especially in A. enrinn" anr; 
A, conspersiis, the present writer lias been compelled U< r.’v o". 
genitalia for the separation of these two speeies and 'hdr 
relatives. Forlunalely, this method is easy to apply as .lyw/zo 
has the claspers of the male exposed instead of covered. 'I’hcv 
arc dCsScribcd in the Key as seen from the caudal asov.: : n<i 
dissection is necessary. 

KEY TO SPECIES OF ALYOUS. 
a. Venation of tlic membrane simjae, veins not irrejjular and only 

anasUiniosing; elaspers of male when arenale not toothed near ae- : 
posterior femora not with ])ale annulus, 
h. IVoncUum witli lateral angles blunt, and sides and lateral m.et-a • ^ 
iu)l distinetly paler than the disc. 

c. C'laspcTS of male with caudomestil margins subpatai’ A 
caudal aspect narrow (Fig. 2,1: female of plnio we- 
lateral ]d,'ites of hyjX)pygium terminating in a teimd 
fiEiger-like process (Fig, ll; sixth ventral segn;--" 
with a disliricl median earina; mainly mountain sp.- . - 
d, Antenmo with fourth segment shorti-r 

second and third t<jgether, third snlK-t/u.d '■ 
seeond; liody black, not ilenst-ly 

(genitalia, figs. 1. 2l b. A:- Ch. 

dd. .\nlcnntc with fourth .segment more than < - - 
tliird loTiger than secemd and third togc’:', :’. 
thinl sliorter tlian .second; bctdy varn-g.C 
ailh fuscous, denseh' pilose; (.c" Lla.V”"-. 

(ig. 8 ) towen(n\u ■ e . 

ee. {.'laspers of male not with eaudo-mesal margins par.aF-. A 
lati-ial plates of female hyjmpygiuni flat, not turn- : •' 
ti]j. sixth ventral segment with earina short. ::A: '- 
tinel or wanting; widtdy distributed .■^jteeies. 
d. (daspers of male twisted, not arcuate iFt.v. •' ■ 
lateral plates of female hy]>opygiuiP. av'.to 
at ap(‘X (Fig. 1); pronotum usurdly bi.t- 

membrane infuscale eunny.^ 

dd. Claspers of male arcuate. di\ aricate at ba.se .st' ' 
convergent at ti]) (Fig. .Si; laUTal ])late-s 
female hypt>]3ygium broadly rounded at. at 
(Fig. 7,); pronoltun usually withposleriurt.'-'. - 
thirds fulvous; inemltrane often spotted. . 

conspersHs .M's:: 

bb., Pronotum with laieral angles acute and lateral margins p:d ; 
claspers of male with lateral expan.sion and acuminate t p 
(Fig. 10); lateral plates of female hypopygiuni bluntly roundv :. 

approximate at apex (Fig. 9) pilosulu' il. '- 

la. Venation of memhranis or at least costal third, irregular with anasb 'c 
osing veins; posterior femora whth pale annulus near apex; ela.sper' 

' male elongate, arcuate, with an enlarged stout, mcsal tooth near a;K‘.v 
(Fig. h) sfiitel!afu> V'au '■ 
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11. Alydus pluto Uhler. 

^)iufo Chier (1872) 401, 402^ (18701 2048 ils77a) 4()fi8: 10048; ( .liie!,!../ aTiri 
' Hair (iS0’))“; Snow (1^30^)l))^ Vaii Duzac i.lOIOja (:10]78; 1 1 ii-:)K-!!yin ( P»02'; 

nari-vrlUni)]. 

Ikscription. Color piccous black ihrou^dioni cinin.' h.cad. bodv 
a])ponclages except as follows: Head fulvous brown spoi 

’.riwci’U ocelli, two behind each eye, and sonieliiues a ininulc (.me in 
•.vt’U oi eye; antennae castaneous on base of first tlwee seymein.s, fourili 
ihw’uus: pronotmn rarely with obscure fuscous areas on the disc; tibi:e 
^■iisiaiK’ous except at tip, metatarsi flavous at base; corium infuscate. 
Alidoiniiial margins rarely spotted. Fonn roluist, moderately hairy, 
eiiber sjtarsely punctate. AnteninT with sotemd and tliird segriuails 
•.Mg*-'tlier sube.qual to fourth. 

C'laspers of the male (Fig. 2) witli onl\' their narrow subjfarallel 
•tnsicnor edges .showing in a caudal view, and willi shghi m(‘.^aI e.\pan- 
uoas, near base; unlike those of an\' other species, C‘xee])i tomr}ifosns. 
lamale with lateral plates of the; hy]) 0 ])ygium (Fig. 1 j terminaliii;^ in a 
long, finger-like tumid lobe. These genital characters se])arale lln'in 
:u a glance from the robust specimens of curiuus innu wliich iliey are 
almost indistinguishable by other means. 

Siz(', cf’, 10. 0-11 X 3; 9 , 12-18 x 3 mm. 

A great deal of confusion has existed in regard H) this 
qtecies, owing to its similarit)^ to robust forms of curiuuy. This 
is evidenced by Heidemann’s reference to its "very ’nairy” 
character, Barber’s indefiniteness as to its identity, and ( tsl eirn V 
recording it from Iowa (1892) and Ohio (19()()), each lime with 
a cpiery "(?).” After a careful study of all acce.ssible maierial 
in the genus, the writer is convinced that the specie.^ <!ehncd 
above by the peculiar genitalia is the one Uhler described. The 
great similarity, however, in all other respects to A. cunnus var. 
obesus casts a doubt on the distribution records east of the 
Rocky Mountains. Uhler reports its presence in Colorado' - 
Idaho’“y Texasy New Mexicob Kansas*' b and Louisiana* b 
while Arizona^, California^ Utahb AVashingtonb and \bincouvcr 
bid hav^e since been added. The only specimens at hand are 
troin Fort Collins, Sterling, and Dutch Gorge, Coloradr,*. Ball 
^'ollection), and [3illcy, (from Mr. Barber). 

12. Alydus tomentosus n. s]v 

Description . — Color black, mot ik'd with dark bniwii: Ixxly .and k'gs 
‘k-nsdy covered with long, fine, black and while scuc inli-nriixed : torm 
auav robust than in enrinus and not so large as in pinlo. Head black, 
•’•■arla'd on each side with a longitudinal flavc.seeiU ante-ocular lino, 
diglitly broken at tii') of anteiiniferous uilrcrclc and extending nearly 
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It.) :q)(‘x of juKinn; also a short, pale fuscous vitta caudo- vent rad is eaPr 
e\e. (One specimen in addition shows a small fuscous spot behind {\f. 
ocelli). Antennte fuscous, first, .second and third segments black loward 
apex; fourth segment viH.jre than ono-tliird longer than two preoidirc 
together, first shorter than second, subequal to third, and attaiiiiiv 
a]x'X of hea<h Rostrum |)iceous, paler at incisions, first segment loneesf, 
slightl}' longer tliaii sc'cond and subequal to two apical ones together; 
fourth one-half longer than third. 

Pronutum densely tmnclate, black, mottled with fuscous on posterior 
half of the disc and on the sides, sometimes with an indication of sli<,rt 
mcdiodorsal and lateral marginal fulvous lines near anterior margin. 
Soutellum black, flavcsccnt at ti]). Corium castaneous, mottled with 
riavescent; memltrane infuseale, Thorax and alxlomen black bentath. 
<lensel\' hairy, sides of thorax rugose and deeply punctate. Scent glani] 
orifices well devoloix'd. Margins of tibdomcn minutely flavo-maetilaie, 
Ix‘gs with the coxte, trochanters, and tibitc castaneous, the latter Idaeh 
at lip; femora black, armed tvith three or four long s])mes. Chistxis 
of the male with niesal margins .subparallcl . caudal .surfaces slightly 
expanded laterally near tip. (Fig. 3). 

Size /T, ID X 3.1) mm. 

Idolotype: from Ft. Collins, Colorado. 

Paratype: cT. from La Animas, Colorado; both in the Ball 
collection. 

This western form might easily be mistaken' for eiirinus. 
The male genitalia are somewhat similar to those of pinto, from 
which, however, the species is distinguished by the length of tht.' 
last antennal segment, the brownish mottling of the pronotiini, 
the fuscous corium, the smaller size, and the dense covering of 
long, soft, pale hairs which give the insect a greyish cast. 
It is ])ossibl{‘ that Ileidcmann had it in mind when he stated 
(11102) that A. pinto is “very hairy," None of the specinuais 
of plulo at hand are as hairy as eurinns and Uhler’s descrijtlion 
docs not indicate such a condition, his only reference to seue 
Iteing the statements that the head is pubescent, the pronutiuu 
“a little pubescent” and with bald callosities, and venter, 
“pubescent at tip.” The species here described is more 
den.sely hairy than any other Alydus and the second and third 
antennal segments are relatively much shorter. The ty]K‘^ 
are from Colorado, where tlicy were collected at comparatiw'ly 
low altitudes. 
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i:j. Alydus eurinus Sav. 

/ euruius vSay (1S25) 324^ 247. 

Uhlcr (1872) 401-. (1875)832'', (1870) 203‘, ; l.s77:t’ ll)0^ ; 187Na) 50-1% 

" ■ is78h) 384’; Distant (1881) 157; Provanchcr (1885) 53'': Duzoc (]8S0)% 

.iS04)>% (11)17)'% Osborn (lS02f'b 01)00)'% MontanOon 

|S030®; Oillotle and Bakt-r (18050% Monlgomorv (1002)'% Wirlncr (1904)'% 
Sn/iw'(1904)-“. (1906b)-% Bueno (1005)-'. 0008)*% (lOlOa)"-'. ilOlOb)^'. {1912)-- 
OueiH'J and Brimlcv fl9()7)*% Tucker (1907a) tl907)>)-''; Buenu and IDn^elliardi 
lOlObk Smith (1910)-% BarluT (1911); Parshley '1914i'"\ 
l, v (/«5 Dallas (1852) 178; Stal (1870) 213'''. 

\f\dus pltdo Prov. flS85} 5(>; {.•') Dsliorn il892), dsOP, (lOOO). 

I'c'riscus vicarius Prov. (.1887,1 175, in error. 

J)escription. — Head, thorax, veiiier, and femora ],>ieeous black, 
at times to dark' caslancous and some limes a]>]xarenily giisous 
in ].)ilose individuals. Fia\'escent spots at base of head (as in plulo) and 
aloiiy^ inai'hnns of abdomen. Antenna:' castanoous marked at the ti]j 
i)f each scymient with piceous; apical segment fuscous; iirst shorter 
than second or third, which together art' subequal to cir a little longer 
than fourth. 

Caudal aspect (af clas].)cr of male (Fig. b) willt a tumid liemisplKadcal 
;!n'aat base from which arises a propcller-sha].)ed lolxa showing a Imoad 
caudo-mesal face; ('las])ers a])iiroximatc except along caudal margin. 
Female willi lateral plates of hy]) 0 ])ygiuni (Fig. 4) flat, aeule ai tit), 
convergent; inesal ].)lales obliquely truncate, sixth ventral segment 
with Carina very short, indistinct, or wanting. 

The onh^ Alydus reported from every section of ilie Lniieil 
States is A. eurinus, althougli in Wisconsin it is not as wide- 
st)read as the following sttecies and is rare north ol Madison. 
Throughout its range the adults are mimcrous in late summer 
along road sides and the edges oi v'oods on gohk'iirod and other 
fall flowers. The young have been Imed on Asiragulus in 
Colorado, a])pearing the middle of May. 

The recorded distribution is as follows: (Juel)ee 
(hitarioh Maine''-''\ X('w Ham])shire' ■•’% MassachuscUS’ ‘" ’h 
Co}iueciicuP*\ New York u>-:;i c-'-n 'j.y \y>\v Jersey"' Penn 
yvlvania‘% Virginia-\ Xorth Carolina-'^ (leorgia'% Norida‘'\ 
Ohio- nUnois'^^'^S Wisconsijr^ ^ \ /men'' ’"-'T Missourik 

Arkansas^ Nebraskan Kansas-''^’, Texask Dakota", Montana', 
Colorado'^“^k Ari:ona''~-'\ UtalTk California’;. 

The characters a])pearing in the literature do not serve to 
(hliereiitiate this species from A. plulo on one hand and .1. 
eouspersus on the other. In fact it is ncc(.’ssary to examine 
tile genitalia in order to distinguish them. Some of ihie eunnus 
'4 the upper Mississippi valley are densely l.)]a('k and very robust , 
closely resembling A. plulo. These ma\’ be known as; 
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l.'ia. Alydus ci(ri)ii(s var. obesiis n. var. ( = .l. pluto auct. in 
Bl'U'k, punctate, inodcTatel)' |)iloi>e; pronoturn tumid, about ;i anr 
wide; eonum black or nearly so: postenor tibiae usually Idack. k'no'. 
!2 to 13 mm. 

Hololype: cf’ from Urbaiia, 111. Author's collection. 

Allotype; Topotypic. Author’s collection. 

Paratype: 9 from Columbus, 0. Ball collection. 

13b. .l/y(/a.s' eurinus var. eurinus Say, the typical form of 
species, is marked with fulvous brown on the corium, often rnottkii 
with flavescent. the pronoturn is flatter on the disc and not over 'A.> dv 
dfi mm. wide, and the posterior tibiae are fulvous brown to ln.scl.tl^ 
Length 10 to 12 mm. At the .same time there is sufficient interynadin, 
to make it certain that only one species possesses the distinciiw 
^Tiiitalia. 


14. Alydus conspersus Montandon. 

Ahdus conspersus Aloniandon (189.T)'; t)s])orn (l(S94)k (1900)^ Van Dwya'v il.s'll 
■:19U8)^: Heidoman (1902)9 U irtner (1904)9 Bueno (I90o)9 (1910h .^^: S;-- u 
a907)*"; Smith (1910)^9 Barber (1911): Parshlcy (1914)»9 
Alydus calcaraius Uhl. (1861); in error. 

A/ydus rufescens. Barber (1911) ; ss below. 

Description . — Head and anterior third of pronoturn shininy^ Idack, 
linely punctate; pronoturn with posterior tyvo-thirds usually fulvous tc 
castaneous, occasionally darker, rarely black. Corium varyin,<t froiv 
mottled fuscous and flavescent to nearly black. Membrane spoiteii 
(var. conspersus) or infuscate (var. infuscatus). Segments of aniciin:;- 
wirying in color and length, but fourth not exceeding second and thirii 
together by more than one-eighth of their length; abdominal margiiv 
and connexivum with pale segmental macuUe or continuous rufcsccir. 
1:)( u'der. 

Male with claspcrs (Fig. S) di\^aricalc at base, arcuate as seen in- ' 
the caudal aspect, convergent at tip, leaving an oval or pyrib'n:. 
(mcning. Female with lateral plates of hypopygium (Fig. 7) vob'. 
mesal margins parallel and aiflces broadly rounded, mesal plates a])i';ir- 
eiiily squarely truncate at tip. 

In Wisconsin and neighboring states A. conspersus is irnicn 
more common than eurinus. It was originally separated I nut' 
tlte latter on the basis of the spotted membrane and greyi'S 
to castaneous posterior two-thirds of the pronoturn and iIusl 
characters hold for a majority of the specimens seem T;a 
strongly arcuate male claspcrs, surrounding an oval opemtig. 
and the character of the lateral plates of the female hypopygu^sb^ 
which have their mesal margins subparallcl and are broadly 
rounded at the apex are, however, the only characters on sAr.ch 
complete reliance may be placed. 
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jV; AugiivSt 1st until late fall, the adults an^ loiiiid in 
rction of Wisconsin, including the most northern counties, 
'fh. < opulatc in September and October, and the winter is 
ntly pBsscd in the egg stage. 

h'lc-c-e' varieties of this species, differing considerablv from 
*her in color, may be distinguished as follows: 

. . v,. i./iiraiio pale with many fuscous dots; al^rlomcn and margins of itmin-x- 

:v,.nn with flavosccnt maculte var. lonspersm Mont. 

uibranc infuscale, not dotted. 

C'onnexivuni and margin of \^enter, lilack witii llavesecni niacnUc. 

var. injiiscatia n. var. 

Connexi\iim and margin of venter broadly rufcscent, hitler to 
beyond spiracles; rufescent band somcLinie.s slighth' broken bv 
the encroaching black coloration \ar. nije^cen^ Barber 

hb.j. Alydiis cons per siis var. cons per sits Alontandon is the 
ivjbtjl form and the only one which has been recognized here- 
‘uh-n as belonging to the species. In addition to the s])Otted 
inernbrane, it is characterized by fulvous pronotum {except 
<'c].)hnhe third) and castaneous corium. The distribution is 
strivdy boreal, including Canada^ Maine^'\ Massachusetts', 
Xc'v Y‘:)rk'“b Xew Jersey^^'', Pennsylvaniag Ohiod Michigan'. 
llliKi-.sd Indiana^, Wisconsi}d~'''~‘‘~^, Iowa'“‘'“'^. Dakota'. Col- 
-'t and Arizona^^. The Arizona reference may concern 
var. ' aieseens, 

Mb. Alydiis conspersus var. infuscatns n. var. is the melanic 
:onr. A tiie species, closely resembling and usually identified as 
t'un^.r Tlie pronotum and corium arc fuscous, sometimes even 
lacti-.p-. atid the membrane is dark, entirely without spots. 
Thi- ' oriety and the typical conspersns have been captured 
V"|)v;]:;;i,-,vr on flowers. In the available material a large number 
"t r-:,j]vs l^elong to the variety, but few females, and all the high 
naiViMiain and extreme northern specimens are of this type. 
I'lx 'listribulion may possibly be limited to the northern 
bur tries of the spread of the species. 

-'iolotypc: from Aladison, Wisconsin. State collection. 

Mlotype: to])otypic. State collection. 

’ aratypes: 2 cfs from Dutch Gorge and Palmer l>akty 
fnt rado, respectively. Rail collection. 

Ac. Alydus conspersns var. ntjesfois Barber {Alydns 
>Ac\cens Barber (1911) 29, 30) has been considered a distinct 
< pw: heretofore but the genitalia prove it to be a southern 
varpuy of A. conspersns. The head, pronotum, and corium 
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resemble those of var. co^ispersKS but the membrane is ini'-wi,;.;, 
and unspotted. The venter is dull bronzy black and the nKir;;i]> 
to beyond the spiracles, rufeseent, sometimes also with 
spots on the disc; lateral rufeseent band is sometimes bruk^- 
into segmental macuhe. 

Described from Huachuca Mountains, Arizona, A 
topotypes was kindly loaned the author hy Mr. Barber. 

Alydus scutellatus \'an Duzee. 

Alydiis scidf’llaUus \\in\)xv/x-v illKXU lOS^. C'ockcrell Ui)I(})-‘; liartci- ]'»!] . 

Descri ption. — C(;lor variegated brown and black. Head ab< wr hlad: 
with mesal and lateral rufous or davous lines and about four spou n: 
the same color, two Ix'hind llit' ocelli and two belween anu-nnir. 
Antenna: as in (urinus, fourth segment shorter than secoitd and uiir; 
together. Pronotum with anterior margin dull black and mediodursa; 
line depressed; posterior two-thirds, and corium, fulvous brown. s|ioiU‘i; 
with black. Membrane warying from ixilc between veins t<) fii.x’iov 
throughout, waiation \airied. but always irregular and reticulated. 
Venter of head and thorax black, tliat of abdomen black with tiawscor; 
or fuscous markings \'aryiiig from a .small area on the iiftli vcTilral :-j 
the entire abdomen. lAmora fuscous to |}iceous, posterior witii 
broad siiha])ical jjalc annulus, 

Male with claspers iFig. (b more ckjngate than in (Uher specie-, 
armed inside near a])ex with an cx])andcd triangular tooth, anii curwd 
sharply cephalo-laterad at ti|). Female unknown. 

Described from \ew Mexico^ and reported since frnir. 
Colorado^ Montana - and British Columbia^ A specimen a 
also in the Milwaukee Museum labeled '“Rauterlawg coi.. 
Dubuque, loica." It is ])0ssible that this is a boreal and alpiiw 
form which will Ik- found along the upper [Mississippi. In the 
Rocky Mountains it has been collected from SOOO fc'ct u]) Ln ;;a 
timber line. 

The spiecies is widl marked and com])aratively constair.. 
The peculiar genii alia, annulate femora, and black .scutelhnr; 
cause it to be unmistakable, CockerelPs material diftered fniv; 
the type in the pak‘ bur spotted venter and comi)aratively paa. 
membrane. 


Pi. Alydus pilosulus Herrieh-Sehaeffer. 

Aixdin Pilosulus il.-Sch. ilStSi 101; Phlcr (1870) (]87S[):i m'l Mnis r ■ 

' (1893)0()b .Montgorm'ry (I!K)2)h J3ueno (lOOrfic {lOOSli}'*. (lOlOhid iloFy'- 
Pine (1907 .p*; Tucker (1907u)^‘’. (1907b)^h Bueno and Itrimley l,1907)‘k 
Duzee n909)‘y (19Uj‘y D9I7j^b Smith (lOlOBb Bueno and En^drlr.v. 
(1910)^'; Barber {]91l)*s, (19U)‘h Par^hley' (19!4p''. 

Alydus euriuiis Stul (1870) 213, nee Say. 

[Alydus vitlinosus Harris, (Cata, Ins. Mass, 1833) according io L'bler ilSTS; 384 . 
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—Color varying from black marked wiih fuscous to 
. scent, with a few black maculrc. Head black, with a longi- 
' ‘kjvescent line on dorso-meson, a pair through eyes, and another 
, es. these lines sometimes w'idened until onl\^ narrow black vittae 
'x-'tween them. Disc of ]3ronotum varying from fuh'ous brown 
lUv anterior third black. oxce])t at middle; margins and sides 
, flavcscent (except near ar.terior margin), covered with a 

-na: oi white soft seta'. Sternum black, pleura fuscous to black. 
W-.UT verving from black to rufcscciit. 

Mak witli clasyx'rs (Fig. lUj parallel on mesal margin, narrow at 
■lUM . suddenly expanded laterally below middle, acuminate at tij). 
L:iU-ral nlates of female hypopygium (Fig. P) convergent, contiguous at 
causing mesal plates to appear triangular in shape. Si>:c: 9 , 11 1- 
X kt d..') mm.; cf distinctly shorter and much more slender. 

Le^^ sun fusion has existed in regard to the identity of this 
.gieeie.'^ titan that of the otlnm common members of the genus as 
its clKiraoteristics arc marked. The pronotum with its acute 
angles and pale margins and sides, as well as the unusual form 
<if the genitalia are distinctive. 

'khe disiribution extends from Maine and Florida to Kansas 
and Te:\:m with a single California record. The list of States is 
as follo.wm Maine-^, Massachusetts““''“k New York-'“*'“h New 
Jersev' \ Pennsylvania^‘'“k Delaware'k Maryland'. Vir^inud', 
Xorlh Cnrolina'''^'-, Florida'^^"^~^k Imiiamr, Illinois' k Wiscou- 
nir . /envd', MissoiirU'''\ Xebraska'''\ Kansas'"”"”''. Louisiana'', 
Trx.'i-' Oklahoma^”'k California". 

Tollius Stal. 

' Haplotype cnrtulus Stal. 

;i^7n) 213 (as subgknusj. (lS73j SO (as genus 

Altn-migh elosely similar in appearance, the structural dhter- 
enccs : 'between Alydus and Tollius are marked, in the latter the 
•Went e];.nd orihees are obsolescent, the first antennal segment 
'loes m.-v attain the apex of the head, the posterior femora sur- 
]>ass ihe tip of the abdomen and the elaspers of tine male are 
Tn :in ; ..pproximate. Two species have been described. 

KEY TO THE SPECIKS OF 'POLLIUS. 

"Pisper,'; ui male elongate, nearly four times a.s long as wide, gradually 
Wvisted near truncate apex; eurium with lateral margin and ol'ten enliri' 
lise dotted with fuscous, apical margin not paler; median line of pro- 

notuin and seulellum obscure, at lea.st iiostenorly .t urtvliis Stal 

Oiiispers of male short, not over three times as lung as wiiie. suddenly 
’blicpiely truncate, acute at apex; corium with lateral half pale.' immacu- 
late, apical margin conspicuously so. unspotted; median pale line of 
jTonotnm and scutellum conspicuous; lateral margins of pronotum paE. 

setosus Vbtn I). 
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17. Tollius curtulus Sial. 

Alydus curtulus Sral (]S.jOb) 234'. 

Alydus {Tollius) curfulus Stal (1870) 213. 

Tollius curtulus Uhler (1870) 294-, (1894) 236^; (lilletle and Baker (!><!».■)■••<; H..,',. 

(1911)b Van Diizee (dOlOV. (19i7)k 

Description . — Color \’arying( from grayish testaceous to in,<ei.i:v 
pubescent. Head grey above, marked v’ilh |)alo kmgitudinal 
through eyes, Ijenealh o\'cs and obscurely along dorso -meson; \\-:nr:.,; 
surface Idack. Antenna^ ]}ale, first and fourth segments darker. 

l^ronotuin griscous, disc marked with a pair of fuscous, sligh;’ - 
divergent vitta, more obscure than in setosus. Scutellum with meihi;'. 
line obscure. Corium alwa\’s marked along costal margin with uisenv,.; 
dots, which sometimes co\'er entire surface. Jn'inora mottled, snrrc- 
tim es 11 avo-ann u 1 a te . 

Claspers of male (Fig. 11) slender, one-fourth as wide as long, wiih 
basal half flattened, apical half gradually twisted; apex subtruncan:, 
especialh' as seen from the side; caudo-lateral portion of pygofers iinnid 
distinctly marked off from the ventral surface of the segment by a (Icep 
notch ventrad of their apex. Female with lateral ])Iates of hypopygiu;;; 
contiguous at tip; niesal ];Iatcs elongate, triangular, resembling th<i>c (■: 
Alydus pilosulus. 

Length, O.o to II mm.; width 2.2 to 2.7 mm. 

The widespread distribution of thivS comparatively uncon:- 
mon insect has not been appreciated until recently. It i.- 
now known from Xew ^rirkb Illinois'^, Colorado^ I’taht 
Oregon, California^' "“h and Lower California^ The lllinoi.' 
record is from a Chicago specimen in the Mihvaukce muscuii; 
and the Oregon one from ten specimens kindly loaned liy 
Air. H. G. Barber. 

The shape of tlie male claspers at the apex, and oj the 
])y^gofers are distinctive, though the twisted shape of the elasjtrr^ 
makes the truncate apex difficult to see. The color marking 
of the insect are not nearly as at tractive as in setosits, the slriri' 
contrasts of the latter being wholly wanting. Twenty-six 
specimens from New York, Illinois, Colorado, Oregon and C'sl:- 
fornia have been examined by the writer and the descri]'ii“9. 
is based on them. 


18. Tollius setosus Van Duzee. 

Alydus setosus Van Duzi-e (1909)'; Snow ('1907)k Barber (,1911)*; Bueno ; i'.lbt' 
Tollius setosus Van Duzee (1914)h (1917)®. 

Description . — Color flavescent to castaneous, marked aUracli\'.;y 
with fuscous. Dorso-mesal pale line continuous from tylus to lip "• 
scutellum, conspicuous. Ventral surface of head black, often narrov'. 
Divergent viltsc of iironotum conspicuous. Corium with th(' : 
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-ea -'.niAx darker than the costal and a])i(':il margins which are 
i-'.qK lin’d. Femora \'arious in color. 

Clas])er.s of male (Fi^o 12) short, flat, quadrangular, .suddcnly 
.,;,]iqucl>' truncate at tip, dorsolateral apex acute; ctuid.)-latcral i)()rtion 
.,f pvitofers scarcely tumid, apex rectangular, not distinctly marked oft' 
;V < .111 vent rO'Caudal margin of segment by a notch. Fem:de with 
iaieral olatcs of hypopygium slightly wider at base, than in ruriulus. 

Size 10 X 2.4 mm. 

Originally described as an Alydus and coirqtared with 
. 1 . eurifius, ToUius setosus has never been satisfactorily dis- 
tinguished from Stabs species. The variability in coloration 
111 each of them and their similarity in distribution has caused 
mnie confusion. The characters used al)o\a^ arc derived from 
:i pair collected by Mr. \hin Duzee, in California, compared 
liv him with the ty]je, a male, and kindly loaned the author. 
Two other specimens are at hand, a female from Ml. \hew, 
California, in the Ball collection, and a male sent from Mr. 
H. (1. Barber, as having Iteen collected in Kingsbridge, X. V. 
These are identical with those from Mr. \km Duzee. 

'Phe distribution of 1\ setosus includes Arizona' T LTalT, 
Calif orma^“-'“‘’ and Montana'', in addition to the Xne York 
record. 

Stachyocnemus Stal. 

ITaplotypc apicalis Dallas. 

Stal (TS7()j 215, (IST.'p 01. 

Many characters make this genus the most aberrant one 
of ihe tribe. The complete obsolescence of the scent-gland 
'•rifices. the spinose posterior tibite. the shape or the male 
hvpopygium which conceals the clas])ers, and the absence or 
tunecalment of the mcsal plates of the female hypopygium are 
unique. The affinities are clearly with Toll ins. 

19. Stachyocnemus apicalis Dallas. 
apicalis ].)alla<^ ! ]S,V2; 

■''■<>''>r';ocnanns apiadis Stal (ISTOi 21.); I'hhT 0872' 402-, 204k 4s77!)) 

Heidemann (1902) 81k Snow (IDOGa)'’. (lOOnin-; Van Dnzoc 'lOOim; 

Smith (I910)k Bueno (1913aTk Barber (19T4)'h 

f description. — l^ody covered with short stiff Idack seUe and more or 

gray pubescence. For color, see \airietics below. Antenna' with 
'ir-i segment tvidened to ti)), second and third .slender, subequal; fourth 
‘"nger and thicker than others. 

Pronotum with posterior margin Ijcaring a mesal tooth, llemelyira 
■■‘^nablc in length, usually slight!}- surpassing apex of abdomen. Anterior 

intermediate femora and tibia? slender aivl unanned; ])osterior 
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fcinr>ni Lhickcnod, auaiiijn^^ a]}ex of abdoiiini and anned bciX'aU' x-: 
twn rrnvs of acute teeth: posterior tibia anned ^vith two rows cif on,’ 
spines, those of inner row lonj^er than tlie others. 

^'v/c 7.0-8 X 2-2.0 imn. 


Taking the two varieties together, the species is known froir 
Florida‘---'^-"--'h North Cnroliua^^ District of Cohimhiay New 
Jerseyh Neie York, Indiana^, Colorado'-'-^ ^ Dakotan Moutamv, 
Texas-“-*“’\ Arizonaf Neie Mexico^ and California^ In the east, 
according to Air. Barber, it is “well established, but rarelv 
taken by eolleetors, possibly because they do not know iu^’^ 
where to look for it- in sandy spots. " 

Two varieties arc found in the United States, so dilten'm 
in appearance that they may possibly prove to be disiinci 
species. They may be separated as follows: 


Jiiga projecting cephalo-latcrad from tylus so that liead appears to i < 
thrcc-pointed; body with little or no gray ])uh(‘sccnce, general color 
black, marked with dark ferrugineous; head strongly depressed; cand<>- 

niesal tooth of pronotum minute var. 

aa. juga scarcely projecting, indistinct as seen from aljove; body covered 
with fine grey pubescence; general color gray-fiavescent; 'head imi 
depressed; eaudo-mesal tooth of pronotum prominent var. {im-rnu^ 


Idle typical variety {apicalis, Fig’s 18, 18a) is piceous black, 
slightly marked with dark reddish brown. It is eastern in distri- 
bution . ranging from Florida, the type locality, to New York. 
Specimens from Florida, New Jersey and New York have 
been examined, 

Slachyocnemiis apicalis var, cinereiis n. var. (Fig’s 14, I4a 
does not answer Dallas’ description of the species in any particular. 
It is flavescent in color, covered with dense fine white pubescence, 
marked above with a large fuscous triangle on the pronotuii'. 
The femora and venter are mottled, yellow and brown with 
numerous small dots. 

Holotype: male from Fort Collins, Colorado. 

Allotype: from Gunnison, Colorado. 

Paratypes: male from LaSalle, Colorado; female from Ihv;! 
Collins, Colorado. All in the Ball collection. 

In addition to the type material the writer has exarnineh a 
considerable number of specimens of the latter variety from 
Colorado: Hessville, Indiana] and Helena, Afontana, in dn* 
Gerhard collection, and one from the Huachuca Mountains of 
xirizona from Mr, Barber. The types were taken at conipot- 
atively low altitudes in Colorado (oOOO to 7()()() feet) and wca 
found running about the surface of the ground. Dates ot 
capture include June, July, August, and September. 
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PL.vn-: XX iV. 

Alydus pliilo. ('aiido-voniral as]i(‘('t of fcinalt- gcnitali.'t. 
;i)lato.s; Ip, lat.eral [)1at(“s of hypoiiygium : 6‘. sixth abdonii 
'Pile latiTal plates apiiarontly rejirest-nt the- sovi'nlh, ai 
]jlales the eiglitli ventral segment. 

Alydiis plulo. Male genitalia, showing the candal aspect of 
Alydus tomeutfisus. Cllaspers of male. 

Alydus cur in us. Female hx’jjopygiiim. 

Alydus eurinus. Cla.spers of male-. 

Alydus scutelldlus. Claspers of male. 

Alydus fonspersus. F'emale hypopyginm. 

.l/y<f»5 cons per sus. Claspers of male. 

Alydus pilosuhis. Female hypopyginm. 

Alydus pilastilus. (daspers of inalio 

Tollius curtulus. Claspers of male. pf. e.'imlo-lateral 
pygofer. 

Tollius selosus. (flasjiers of male. 

Pn.\TE XXV. 

Sfacliyocneiuus upkalis var. upicalis. 

Stuchyocnemus dpicalis var. cinereus. 






the alimentary canal of the larva of 

ALTICA BIMARGINATA SAY (Coleoptera)."' 


By \Vi[.i.!A\[ ('fnx'oRD Wooik. 

1. 'L'hr. i[j:ross anatomy. 

2. The hist.ologi<^'il simctnrc of tin.- aliirn'iitat}' i.ai)al. 

o. The Mal;)i^'hian 

-i. The salivary glands. 

1. THE GROSS ANATOMY OF THE LAR\T\L CANAL. 

In file alimentaiy canal of the alder {lca-l)eetle, Altica 
■^nihirduald Say, {Chrysonielida') as in insects generally, three 
•.a'iniary divisions of the di^f^estive trad are at onc(' evident; 
die [ore-intcstinc (stomodacum), the mid-intestine (mesenteron 
Mr vemnculus), and the hind-intestine ( ])roctodaeinn). In this 
;:ir\-a. the comparatively short alimentary canal, which is a 
nearly straight tube with few convolutions, is somewhat less 
diaa half again as long as the body. The writer has already 
nnhlished a figure showing the general strueturc (Woods 
l!!lh. Fig. 1). 

d'he alder flea-beetle is entirely a plant feeder, living usually' 
"11 the leaves of the alder {AIuus iiicaiia Moench), or more 
rarely on the willow iSalix spp.), or the balsam t)oplar {Fopulus 
L.). Among adtdt insects the carnivorous s])ecies 
as a rule have rather short, straight intestines, whereas the 
aliytophagous species tend to have longer and more' convoluted 
'ligestu'c tracts. The larva of the alder llea-beelle doi's not 
really form an exception to this generalization, although at first 
'ighl it may ap]X\ar to; for the alimentary canal, though short, 
nf considerable diameter throughout, so that what it may 
lack in length is made up in volume. Gastric coeca such as 
are devehjiicd in the Acridiidd or in Corydnlis arc entirely 
'■vaming. 

The fore-intestine is short, extending back only as far as the 
■'^'ginning of the second thoracic segment. Two divisions only 
recognizable in it upon dissection, but histologically four 
"agiuns can Ite distinguished, the first three ai.)pearing to con- 
•"'ttuie a single region macTOSce)pically. These parts are first 

' ‘ ’Vtrilnuion from tlic IviUoniotogk'al lailnirnlory mI (''orndl L ni\orsit y . 
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the buecal eavity, then the pharynx (the limits of wliic'; • 
terniined by the attachment of the muscles which 
the alimentary canal to the bod)' wall), and third. . - 
narrow, muscular oesophagus which extends as far- , • -.p 
prothorax, where it gradually broadens out into a thii'-.n-lhv 
distensible crop, the fourth division, the diameter of wt.;,-]; t- 
half as great as that of the mesenteron. A constriction, - vn'.' 
as a conspicuous difference in the thickness of the wall-, niario 
externally the separation between the foredntestine ■ li’.: 
mid-intestine. 

The mid-intestine composes by far the largest |)a:'‘ :hr 
digestive tract of this species. The ventriculus run- ‘.hntUL::, 
the body as a straight tube of nearly uniform diametL-r. iu>v:. 
a point near the beginning of the mesothorax to the en : ilx' 
fourth abdominal segment, where a slight constriction b- 
ent; from here on it is somewhat convoluted and of less duiii’ctL-r. 
extending nearh' or quite to the end of the seventh 
segment. Correlated with this macroscopic division nr.'’ ilx 
two sections, is a differentiation of the lining epitheliuir., 

The hind-intestine, which is composed of three r-vi'-nr. 
begins in the posterior ])ortion of the seventh abdomir.:d w'g 
ment, where it joins the mid-intestine at a sharp anglt-. Tlir 
six Malpighian vessels arise at the point of union.. Tia-r 
origin and distribution has already been discussed Wodis 
191(i). They are divisible into two scries, the first x . 
posterior) consisting of four vessels, and the seconc t.. 
anterior), of two. The vessels of the second series erm- .r 
separate evaginations from the intestine at the point wi^ .re tlx 
mid-intestinal epithelium passes into that of the hind-i:r . -tine. 
The vessels of the first series unite into a bladder, whu: -: "r'Cir 
directly (i. e., without a stalk or urethra) into the 
the ileum (first division of the hind-intestine), slightly i.i'wrerii':- 
to the evagination of the tubes of the second series. A:U'r r 
greater or less course through the body-cavity, the '.n 

the first series unite into two pairs, and to each pair is ’diniv 
one of the vessels of the second series, so that two 
trunks of three vessels each are formed. These trunk.' pcS' 
into the wall of the colon (second division), where t riic 
blindly in irregular ramifications. 

At the junction of the mid-intestine with the hind-in 
there is a sharp turn in the alimentary canal, so that, IvPvxrx 
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■ ■ ■v?neron which runs caudad and the ih'inn which runs 

■ ,(h is formed a U-shaped bend, on the ijiikt side of which 
• ■ ■ eider opens. Having bent forward, the hind intestine 

as far cephalad as the ])ostcri()r edge of the fifth 
anal segment, where it t;.irns back on itself; this bend 
•iXtemally the separation be: ween the ileum rtnd colon. 
TIs; . bon. which is nearly straight, runs caudad as far as the 
;■ edge of the ninth abdominal segment, vent rad of the 
The colon ])as.ses directly into the recLinn (third 
.l!vi>; y. . which is only one segment long. The anal 0])ening 
tv in :bc center of the anal proleg, and is sha])ed like an inverted 
V. Microscopically no difference is a].')]tarcnt between the 
ilcur': .nd the colon. The colon is smaller than the second 
I’uvisif n of the vcntriculus; anteriorly, the colon is of the same 
’liana n.r as the ileum, bnt it gradually increases in siz(‘ i:) 0 ster- 
yirlv. The rectum is surrounded l.>y ]jowerful circular muscles, 
■vlnch '"now u]) clearly in a dissected specimen, and clearly 
ilihV:'-c:;ate it from the rest of the alimentary canal, 

structure of the different regions of the alimentary 
'■an:.: discussed m the remainder of this pa])er. The parts 

am .cn-:dered in order, beginning at the anterior and. 

T THE HISTOLOGICAL STRUCTURE OF ddiE 
ALIMENTARY CANAL. 

Tilt: Fori: Intustink. 

THR MOUTH- R.\KTS .WD THKIR MUS( 

Mouth parts. The mouth parts of the larva cf the alder 
Aa tieetlc consist of the typical biting pieces: a labrum, two 
ntar.d'iblcs, two maxilke, and a labium. The writer has already 
cnid-hed figures of these structures (WTods 1917, Fig, 10). 

i uHcular invaginations. There are four cuticular invagi- 
ran.. !>■ m the head of this larva, one unpaired and three paired, 
■viticr. <vrve for the attachment ot muscles. The impaired 
'orcicvdnr invagination extends along the mid-dorsal line of 
‘kv *!<, ,al from the caudal margin of the epicranium as far 
' dad as the clypeus. Both primary and secondary cuLicula: 
an: (‘Hijally involved. The paired invaginations arise from the 
Ahrvir. the mandibles and the maxillas 
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The first is a very slight cuticular invagination on eadi iS 
the labrum. Both cuticular layers take part in its fonrus.uv;' 
The mandibular tendon is a long chitinous invagination cxU'ni;- 
ing caudo-mesad tVom the posterior edge of the inner face of ii], 
mandible. It is formed almost entire!}^ of the seconilayv 
cuticula. The maxillary tendon arises at the end of the chie- 
nizetl ])oriioi) of the sti])es, and extends mesad in a curved liiU'. m, 
as to form a semi -circle. Roth layers of chitin contribute etjunliv 
to its formation. 

Muscles. Two sets of muscle fibres arc connected witli 
labrum. A largo muscle fibre runs on each side from the lahr:;! 
invagination to the median dorsal invagination. Their con- 
traction closes the labrum firmly against the mandililes. Th{ 
second set consists of five or six fibres which run between the 
labral invaginations. Their contraction tends to })uckcr the 
labrum. There does not seem to be a .set of fibres to ojien the 
labrum. All of these muscles are cephalad of the oral invagina- 
tion, and of the supra-oesophageal ganglion. 

The muscles connected with the mandibles oecu])}' ilte 
greater jiart of the head cavity. There arc two principal sets 
Roth are attached to the mandibular tendon; the flexor muscK- 
extend to the median dorsal invagination, or to the body wai' 
entad of the tendon, while the retractor muscles extend to Ox- 
cuticula ectad of the tendon. The most cephalic fibre- :in- 
anterior to the labral muscles, while others extend caudad 
far as the oesophageal connectives. There is also a third set 
mandibular muscles which are but slightly developed. Tiny 
are inserted at one end on the cuticula of the outer face oJ dii 
mandible, and at the other on the cuticula of the body, wall a: 
the liase of the mandibles. I'hcir contraction would .serva C' 
close the mandibles very tightly. 

The maxillary muscles arise on the maxillary tendon aru 
extend to the gula. There are about twenty' fibres conneexv 
with each maxilla. 

The labial muscles arise on the thickened cuticula at dx 
distal end of the mentum, and are inserted on the gula. Tlxrv 
are about five fibres on eacT side of the labium. 

Attachment. The muscles arc attached through the hy‘‘''- 
dermis to the secondary cuticula (or through the epilheliun '■*' 
the secondary intiina) both here and elsewhere in the lx X ' 
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yjit' hy])odermal cells through which the attradimcuts arc made 
fibrillar, and their fibrils interlace with those of the 
muscles. (See figure 1, A). In some sedions of just molted 
larva', these tendons are quite long, but usually the cells are not 
(Jrawn out at all. (See figure 1, B). The liasenient membrane 
of the hvpodermis or -epithelium appears to be eonlimious with 
ijic sareolemma of the muscles. 

THK BUCCAL CAVITY. 

As is to be expected, longitudinal sections show clearly that 
the cuticula of the body wall is directly continuous with the 
intima of the foreuntestine. the hypodermis with the epithehum, 
and the basement membrane of one with the basement mem- 
lirane of the other. The primary cuticula is of about the same 
thickness as the primary intima, but it Ijecomes dee]d\- pig- 
mented and beset with many cuticular nodules as soon as h is 
mitside of the oral invagination. The secondary cuticula is also 
()f about the same width as the secondary intima. and botli 
>tain pink with eosin. The intima of the l)uccal cavity is armed 
with small backward directed spines. 

The epithelial cells are considerably larger than those' of the 
hvjjoderrais, but the transition is gradual and there is no 
abriqn change of type, the cells first becoming higher than the 
flat hypodermis, and then gradually broadening out into the 
cuhoidal form characteristic of the pharyngeal and wsophageal 
^■rnthclium. 

TIJK BllAKVX.X. 

In this species, the limits of the ])harynx (.-an he determined 
‘luly by the attachment of the muscle fibres which run to the 
I'ody wall, Dorsally there arc two sets of these, om* of four 
flbres running perpendicularly, and the other of three extending 
at an angle, to the laody wall. Ventrally there is a single set 
Ahicli consists of two large fibres running nearly vertically to 
Te liody wall. These muscles arc all paired. They are attached 
tile intima in the usual way, and their sjircolemmata appear 
‘•'^airinuous with the basement membrane. 

'khe oral invagination is shown in hgure 2. The location of 
die pharyngeal muscles is shown in figure M. 

The histological features of the pharynx and oesoi)hagus :ire 
tdcntieal as regards the type of intima and epithelium, which 
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arc discussed under the latter region. In the jDharynx U], 
e])it helium is simple and is not thrown into the folds so eharar- 
teristie of the cesophagus, and this character heljxs to distinguivi 
between th(' i wo regions. 

rilK (ESOPHAOl s. 

Iniima. In this region the intima, which is cornparativdv 
well developed, appears, in cross sections, to be thrown intf) ;i 
series of strong longitudinal folds, usually six in number. TIk- 
])riniary intima is well developed; the secondary intima is 
thi('ker, and stains with eosin. The primary intima bear^ 
sharp backward directed spines. The apparent teeth which thi 
folds make almo.st close the lumen at the anterior end. hm 
become weaker and weaker posteriorly. 

Epithelium. The epithelium of the oesophagus is coniposoi 
of large cuboidal cells; the cell divisions are not always clear, 
hut this is doubtless due to the fixative, and docs not reprcseni 
any tendency toward a syncytium. There is a great variatioi! 
in the size of the cells. The cytoplasm, which stains a violet - 
pink w'ith cosin, appears almost homogeneous; it is non- 
graniilar and non -vacuolar. The nuclei are round-oval both m 
cross and longitudinal sections; they are comparatively small, 
and are densely filled with coarse dee])-staining chromatin 
granules. 

There is no indication of salivary cells in the oesophagus a- 
were re])orte(i for Ifydrophiiiis by Plateau (1874), and 
since been recorded for several other insects. 

Ju.st after a molt, and throughout each instar, the epithchai 
cells lie close against the intima, and the above description ha.- 
roferenct* to such a condition. Hut several days before tlw 
insect is ready to cast its skin, a very characleristic prcmoltmx 
condition develops. The cells, which seem to be glandular m 
their nature, apjiear to secrete a fluid beneath the intima. 
They become fibrillar emad, and the spaces between the narnsv 
cytoplasmic strands are probably filled wuth a secretion. 
this process continues, in a characteristic section, the epitheliiue 
seems separated from the intima by a fibrillar vacuolar porlK^ir 
which stains light blue with Delafield’s hicmatoxylin. Towaui 
the end of each instar the fibrillar portion constitutes the bulk "i 
the apparent teeth which the folds of the intima make, and di'-' 
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,.Mith./hum does not pass out into these projections ai all, as it 
,;,x- varlier in the instar. At all times, the true cytoplasmic 
;,ru; ’f the cells is sharply marked off from the fibrillar portion. 

This fluid doubtless functions in connection with the inoltin^’ 
<,;■ p-a Ultima of the fore-intestine, for this is of course shed at 
ijaeh iTioIt; with the rest of the chi ti nous structures derived from 
Pne ' ctoderm. 

epithelium in the newly hatched larva, and after each of 
:1 k- :wo molts, lies directly against the intima. This fibrillar 
^a-renon is developed in all three of the larval instars. Eventu- 
ally it also extends out more or less into the undifferentiated 
'ny|)cdi-rmis of the body wall, with which the epithelium is con- 
unuous. but this prcmolting condition is always apparent in the 
iilinicntary canal before any of the hypodermal cells are affected. 
In the full grown larva, this area is apparent at least three or 
tour days before it ceases feeding. The new intima a^jpears on 
iIk^ last day before the larva enters the ground, and the second- 
ary intima becomes apparent on the fourth day^ of ])repupal life. 

Ihc oesophagus is shown in cross-section in figure 4; a few 
e|-ithelial cells, in the ty^pical state, in figure o: a few epithelial 
oclls in the premolt condition, in figure b; and a few epithelial 
oells after the new intima has been formed, in figure 7. 

Basement ynemhrani\ A structureless limiting memlmaiie is 
clearly distinguishable in all of the sections which were exani- 
uK'd. Neither here nor elsewhere in the canal has the writer 
c.nmd nuclei in the basement membrane, and he believes that 
r. IS formed by the hypodermal cells themselves, and is not of 
'unncctive tissue. 

Longitudinal muscles. From twenty to twenty -five longi- 
'udiual muscle fibres occur inside of the circular muscle layer. 

I hey are inserted proximally on the intima at the very begin- 
ning .of the pharynx; they continue not only throughout the 
^'re-Jntestine, but through the mid-intestine, and a part of the 
nind-intestine; distally they are inserted on the intima at the 
end of the ileum. In a general way, the arrangement of these 
muscles is like that described by Balbiani (1800) for Cry plops. 

Circular muscles. The circular muscles arc strongly dcvcl- 
‘'iK'd. There is but a single layer of them. The most cephalic 
muscle is inserted on the intima at the very beginning of the 
pharynx, but they are lodged in a connective tissue envelope 
^bkh is continuous throughout the whole alimentary canal as 
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far as the rectum, and forms a complete membranous 
around the digestive tube. As is the case with all of the aui.M-p, 
of the alimentary canal of this insect (and probahh- i.f 
others), they arc clearly striated. 

THE CROP. 

Transition. The transition from the oesophagus to i!k- 
is gradual. The lumen grows gradually wider, the ciiitheliur'. 
becomes thinner and more stretched, and the chitinoiis f{)|(iv 
become less and less pronounced as one traces the resf)])lia^n^ 
posteriori)' . 

Intima. The inlima is very much thinner than in 
cesophagus, and while it is thrown into many minute wavv 
folds, the six large primary folds have disappeared entirelv, 
Both primary and secondary intima may be recognized: ihev 
are of the same nature as the corresponding structures in tlx 
cesophagus, but are much more delicate. 

Epithelium . In both cross and longitudinal sections, ihc 
cells appear as if they were stretched ; their bases are long, ain: 
their altitude low, so that instead of being cuboidah thev 
present the aspect of long, narrow rectangles. The oval, 
granular nuclei stain quite deeply, but are not as chromatic a- 
those in the pharyngeo-cesophageal epithelium. The evtopla>ir; 
is homogeneous, non -granular and non -vacuolar, 

As in the rest of the fore-intestine, a librillar area is dcvtl- 
oped between the epithelium and the inlima jirevions to cam 
molt. It is much less extensive than in the jiharvnx aia; 
oesophagus, jwobably because the thin, little folded iiuina; 
is shed mueli more easih' than the thick, strongly folded intima 
which lines the. other regions. 

A cross-section through the cro]! is illustrated in figure s, 

Basement membrane. A well developed basement mem brace 
is present. 

Longitudinal muscles. The longitudinal muscles an* rewv- 
sented by isolated striated fibres, which continue antcri'’hy 
into the pharyngeo-oesophageal region, and posteriorly me 
the ventriculus. 

Circular muscles. The circular muscles are much strongc 
than the longitudinal fibres. They appear to be contimanc 
with the muscles of the oesophagus anteriorly and with 
of the ventriculus posteriorly, since they all lie in the same t.- 
nective tissue sheath. 
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THE CKS()I>HACiKAL VALVE. 

In typical cases among insects, such ns Pieris or Sininlinm. 
i;i['ii'so])hageal valveisa large fold of the fore-intestine, wliich j)ro- 
nrls down into the mid-intestine, almost closing the a])erture be- 
tween them. The function assigned to it is that of preventing 
the regurgitation of food, due to the peristaltic movements of 
tlk- intestine. 

In AJtica bimarginaia there is a fold of the fore-intestine 
whieh ]jroiects slightly down into the mid-intestine, and marks 
the point of transition between these two regions. It is by no 
means large enough to close the lumen and etm be of hut iittle 
it any use as a means of imeventing the repassing of food into 
the fore-intestine. However, there is a strong constriction 
between the crop and the ventrieulus, and the opening between 
the two is much less than the diameter of tlie calimentarv canal 
at this point, so an oesophageal valve is little needed, and this 
fold is probably all that is necessary. In its structure the 
(eso])hageal valve is much like the rest of llie crop. Iniima, 
e])itlielium and basement membrane are clearly distinguishable. 
The ijrimary intima becomes very thiiE Init distinction between 
primary and secondary intima continues to the end. This con- 
dition is very similar to that described b\- l^oxarkoiT (IhlO) in 
the elm leaf beetle. 

The msoiihageal valve of Altica biwargiuaUi is shown in 
figure *1. 

Tii!' TRANSITIOX EETWItftX Till'. F( )R X t X I-: AXD THE 
MlD-lXTESTEXt:. 

lufiwa. The intima disappiears at the end of the fore- 
mU'stine. 

Afriaied border. A striated border is develo]>ed on the inner 
f'^ice of the cells in iilacc of an intima throughout th(' mid- 
intestine. 

PpitheUum. There is a well marked transition between the 
fri'c of epithelium characteristic of the fore-intestine and that 
riiuractcristic of the mid-intestine, even though there is no sud- 
‘fca change. The cells of the fore-intestine at the posterior face 
■'f fhe (esophageal valve become first euboidah and then nar- 
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rowor and more elongate, passing almost imperceptibly inos Ph, 
type characteristic of the mid-intcstinc. 

The transition area is shown in figure 9. 

Basemoit membrane. The basement membrane is coniinutn^ 
from the crop to the ventrieulus. 

Imuginal ring. There is no clearly defined imaginal rinp. 
The cells on the extreme posterior face of the oesophageal valvt’ 
arc \'ery small and close together, and probably constiiuti- 
the imaginal ring of the fore-intestine. This is very euiCr 
parable to the conditions described by Poyarkoff (1909, 19l()i in 
the elm leaf beetle, where the imaginal mid-intestine is deriw-d 
from the cells of the posterior face of the larval oeso])liageal 
valve, although these cells are not sharply separated off as a 
distinct imaginal ring in the larva. The cells are never crowded 
together in Aitica so as to form an apparently several lavercfl 
imaginal ring, as in the case in Cybistcr (Decgcner 1904), where 
the ring lies above the oesophageal valve. 

Longiliidinal mu sclera. The longitudinal muscle fibres are 
continuous from the fore-intestine into the mid-intestine. AVith 
respect to the connective tissue sheath in Avhich the circular 
muscles lie, they are internal in the fore-intestine, but at the 
point of junction between the crop and the ventrieulus, each 
fibre divides into two or three smaller ones which penetrate 
this sheath, so that the longitudinal muscles lie outermost 
in the mid-intestine. There are about twenty of these fibre.' 
in the fore-intestine, and about forty at the anterior end of tlx 
mid-intestine, 

The passage of these muscles from the crop to the ventrieulus 
is shown in figure 10. 

Circular museJes. The circular muscles of the fnre-intestitx- 
and the mid-intestine appear to be continuous, since they bodi 
lie in the same connective tissue tube around the intestine. l)ai 
doubtless here, as in all insects in which the conditions havi' 
been studied, embryologically they have very different origin^- 
and are not homologous. The muscles immediately at Ox- 
junction form a strong sphincter. 
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Thp: Mr[)-L\‘Ti-:siiM-. 

TliH FIRST DIVISION OF THK VFXTRK'FLFS. 

Sir idled border. The epithelium oi the mid-intestine never 
.iii.iports an intima in insects, but instead is clothed with a 
siriated border, which is very characteristic of this rc'^ion. 
This striated border is usually considered as a vesti^(' of a 
I'i.rmerly ciliated condition. In this species, the striated border 
iv always conspicuous and well developed, The stria' are close 
Uigether, and arc not always sharply seiiarated from the 
t A - 1 oplasrn i n teri orl . 

Epitkcliiim. The epithelium is of the columnar tyjie, and 
the cells arc very clearly defined. They vary pueatly in size 
'iiid shape; they may be almost cuboidal, or more than twice 
as high as wide, probabh' depending upon their ])hysiological 
condition. In general, the more anterior cells are the higher. 
The nuclei arc large, median, and almost round: they are quite 
ilensely filled with coarse chromatin granules, and there are 
from one to three larger granules, ]jrobably nucleoli. The 
cytot)lasm is nomgranular, but is usually more or less vacuolar. 

The secretion is merocrine. In the resting state the cyto- 
Ijlasni becomes charged with vacuoles, which pass to the outer 
margin of the cell, beneath the striated border, where they 
merge into larger drops. At the time of tlie secretion thi'st' 
cytoplasmic balls pass out of the cell through the striated 
li()rder, apparently jiushing away the strim on eitlier side. In 
the process of being discharged, they remain more or less 
attenuated on the inner end, but they liccomc spherical as soon 
as they are free in the lumen of the canal. They stain with 
tosin, and appear homogeneous. 

The first division of the mid-intestine is shown in figure 11. 

Replacement cells. During the pupal and ])repu]:)al iR'i'it^d 
'd most, if not all, insects, the epithelium of the mid-intestine 
I'reaks down completely, and a new epithelium is built up from 
little cells or groups of cells, which lie at the Ixtse of the ordinary 
r])ithelial cells. In Alfica bimary^inafa at least, they seem to 
mmain quiescent during larval life, Init begin to ])rolifcrate 
ticiively during the prepupal period, in which the old larval 
epithelium breaks down, and a new epithelium is dcvelo].;cd, 
’i]a>arently out of these replacement cells. They arc api)arcnt 
sections through larva' which hav(' just liatched from tlie egg. 
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The replacement cells are more or less triangular 
winch lie at the bases of the functional cells, at irnHriil;,r 
intervals, wedged in between two of the cells. The imek'u,: i. 
large in proportion (it is almost as large as that of the itriiw 
cells), and there is but relatively little cytoplasm, whirli i-. 
non-granular and non-vacuolar. The nuclei stain a little inorr 
deeply, and the ])articles of chromatin are a little cnarnr 
than is the case with the niK'lei of the functional cells. Thivr 
re])lacement cells aio' shown in figure 11. 

Bdsemeal }}icmby(ine. A very delicate basement meinbraiu'. 
on which both the functional and the re])lacement cells 
can be detected in well fixed preiiarations and is ilouhilcss 
present in all cases. 

Circular muscles. Striated circular muscle fibres surroiina 
the mid-intestinc, lodged in a continuous sheath of connective 
tissue, which forms a complete tube around the canal. Hr.- 
fibres are branched, and often interlace. 

Lougitiidinal muscles. The longitudinal muscle, fibres Ik' 
outside the circular muscle layer. There are about fortv m' 
these fibres, which branch and interlace to some extent. 

TITE SECOND DIVISION OF THE VENTKICULUS. 

Stnaied border. The striated border is not well develo|K'(l 
in this region, but is doubtless always at least feebly develo])cil, 
even when it is not apparent in sections. It is not even 
sharply separated from the cytoplasm as in the preceding; 
region. 

Epithelium. The columnar e]:)ithelium is composed <>i 
cells which are comparatively much longer and more slender 
than those of the proceeding region. On the free end the cell 
outlines are less even and very irregular, instead of about equ;'.! 
and straight. The nuclei arc of about the same size, but arv 
oval rather than round; they arc median, or slightly Irisai 
if the .secretion be abundant. 

The second division of the vcntriculus is shown in figure 12. 

The secretion takes place in the same manner as beioiv. 
but much more actively and abundantly. It is of quite a 
different chemical nature, for the cytoplasmic balls stain a light 
pink with eosin. and arc very granular, 
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R. ylacement cells. The replacement cells are of the same 
M, ;iv and arrangement as in the i^reeeding region. 

n<isenie}it membrane. The basement membrane is of the 
eharacter as in the preceding region. 

Circular muscles. The condition of the circular muscle 
fbiV' is the same as in the jmeceding region. 

Lcou^iiiidinal muscles. The longitudinal muscle fibres are 
i;()ininuous with those of the ijireceding region. They are more 
iuiinerous, as the fibres split up more or less at ilie ])oint of 
iiiaciion between the two regions. 

The museidature of the two regions of the ventriculus is 
slrnwri in figure Id. 


TtlE IIlXI) iNTltSTIXK. 

1HK TRAXSn iOX UETWHEX THE MllMXTES i lXE .\Xl) I HE 
H]XI)-E\TKSTEXE. 

.'<ln(iled border. The striated border stops Avith the end of 
the mid-intestinal epithelium. It is \'ery faint and feebly 
developed, as is characteristic of the whole posterior ])ortion 
uf the second division of the ventriculus. 

iutima. A chitinous intima originates with the epithelium 
ef the hind-intestine. The primary intima is very thin, the 
secondary somewhat broader. Neither layer is stained by 
eosin nor by Dela field's Inematoxylin. 

Epithelium. There is a shar]) break between the epithelium 
ct the mid-intestine ami that of the hind-intestine. The 
epithelial cells of the mid-intestine do not differ markedly 
trom the normal as the transition area is ap])roached. save 
that the replacement cells become very numerous, and tend 
tci turiii small nests or nidi, instead of occurring singly. .\t 
the extreme end of the mid-intestine, the cells lose their columnar 
character, the cell divisions become very indistinct, and the 
t'c].)lacemcnt cells are abundant. The epithelium of the hind- 
tatesiine is clearly separated from that of the mid-intestine. 
1 Ik- veils, at first narrow, become higher and wider, and shortly 
i^E-rge into an epithelium perfectly typical of the proximal 
^iiviMon of the ileum. The cytoplasm is vacuolar and very 
hbrillar. 

Th.e transition area is shown in figure 14. 
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Pyloric valve. There is no pyloric valve. 

hnnginal ring. The cells at the extreme anterior •. rii 
the hind-intestine are very small, narrow, and pressed 
together: they probably constitute the imaginal ring .-f 
hind-intestine, although they never present a several la\r]\n; 
appearance. This is much the same condition which 
(1910) described for Galenicella. 

Basement membrane. The basement membrane of one ’x-giov. 
is continuous with that of the other. 

Circular muscles. The connective tissue sheet, in whirt 
the circular muscle fibres lie, is continuous from tlu- nnd- 
intestine into the hind-intestine, so that the circular nuisckc 
of the two regions ap])ear to Ijc homologous and continuous 
but doubtless embryological researchers would show tluat, :l' 
is the case witli insects generally, they have entirely diffoaiu 
origins. There is a sphincter at the point of junction. 

Longitudinal muscles. The longitudinal muscle fibres art 
continuous from the mid-intestine into the hind-intestinu. 
As the transition area is neared, the numerous longitudinal 
muscles of the mid-intestine (fifty or sixt}' in number: otnir 
together so as to form eighteen or twenty larger fibre.s. wliicli 
again penetrate through the connective tissue sheath o; tlic 
circular muscles, so as to lie outside of them, as is the cusr in 
the fore-intestine. 

This condition is illustrated in figure lo. 

run i':vA(Ti\Ari()x oi- nut snxoNO skkii-s of MALPunrpA 

VFSSltLS. 

(Il SL'cnis lo sjX'ak thi- more anlcriur srt of MalpiglUan 

tin.- second series. l)ut the writer prefers this usagr. l)e<’aube lie 1)elieei's ira' ly- 
close association of this series with the mid-intestinal epiliielium i.s 
secondary, an<l that the opening of the bladder formi'il ])y the vessels ; r.-i 

series reprt'sents more nearly the pritnitive insertion of ilie luliesj. 

The two Malpighian vessels of the second series arise ai dir 
extreme posterior end of the ventrieuius, ap])earing abruptly, 
before there is any change in the mid-intcslinal epithcluun- 
Their cells are, however, very distinct from the ventricuku’ 
epithelium. They arc lined by a very faint striated boriv. 
The lumen of the vessels is continuous with that of the intcstiiF'' 
The two vessels arise very close together. As soon a.s ttrv 
penetrate the connective tissue layer in which the muscle.- arc 
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:.r,])t‘ildcd. it continues around them as a nucleated perinn-cuni. 
'pneir lYasement membrane is continuous with tha-. -Yf th(> 
•lunontary epithelium. 

The evagination of these vessels is shown in figure 

'riieir structure and relations make it ])erfcctly clear that 
:.nv connection which they have with the mid-iniestinc is 
,niirelv secondary. Although there may be two ..r three 
.■^■ll.s of the mesenleron which lie between them and the hind- 
inLCstine, their complete fusion distally with the vessels of the 
first series, makes it clear that they are ajjpendages of the hind- 
intestine: and their present point of origin from the ventriculus 
iv due to secondary migration. 

TIIH PROXIMAL 1X)RT10N OF T11J-: JLFl .M. 

Proximal and distal ileum. The first division of tlr.- hind- 
intestine, the ileum, may be divided histologically into a 
ijroximal and a distal portion. The proximal ])ortion extends 
from the beginning of the hind-intestine as far as the •■»{>ening 
(if the bladder. The distal region includes all of t’v- ileum 
beyond this point. 

The proximal ileum corresponds to the first regifw ot the 
liind-intcstinc, and the distal ileum to the second veyvm. as 
Poyarkoff (1 !)!()) considered them in Galcrucella. 

lufima. The primary intima is very thin, but the ^eL^»ndary 
intiina is fairly thick. Neither layer is stained with e‘>stn nor 
Delaheld’s haematoxylin, but the primary layer contauw !>rown 
])ig merit. 

Epithelium. The epithelium is com])osed o! wen-, flat 
reils, very much smaller than those of the distal region, as are 
also the round chromatic nuclei, full of densely-packed coarse 
^aaTiiiles. The cytoplasm is homogeneous, and usuall}' non- 
vacnlar. The epithelium is thrown into small, wavy, pointed 
folds. 

Ba.senienl membrane. The basement membratic > well 
A'velopcd. 

Longitudinal muscles. There are about twenty Ionguu<hual 
niusclc fibres, w’hich lie in a continuous connective tissue 
dieath. Anteriorly they are continuous with the, musek's 
''f the ventriculus, and posteriorly they are insertc'l <'!i the 
^niinia at the end of the distal portion of the ileum. 
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Circular muscles. The circular muscle fibres arc we'i 
(leveloiied and lie in the connective tissue sheath outside 
of the longitudinal fibres, this sheath being continuous wiT 
that of the mid-intestiiie. There are thus in the ileum ovc 
connective tissue sheaths around the canal outside the basmuir 
membrane of the epithelium. 

FORMATION' AND ATTACTIMKNT OF THE imADDER. 

The four Malpighian vessels (those of the first seriesj whi.isc 
fusion at their ])roximal ends is to form the bladder, run closelv 
parallel to one another between the ventriculus and the ileiun, 
for s<mne little distance before they unite. At the point of 
fusion thert' is at first no (htangc in the character of the cells, 
and an ovoid swelling is formed without any interruption of the 
se]jarate lumen of each tube. The two outer vessels (i. e.. the 
two nearest tlie ileum.) unite first, and their combined lumen u 
lined with very small ejiithelial cells, with a faint striated 
border. The other two vessels are arranged at right angles 
to them, with their lumina still distinct, and their cells of the 
usual size. Here as elsewhere the whole enlargement is invested 
with a basement membrane and a nucleated jieritoneum dis- 
tinct from the former. The cells of the two inner vessels 
become smaller abruptly, and in a few sections of six niicra 
each, an uniform bladder results, with a common lumen (made 
U]) of the fused lumina. of the four vessels) lined by a single layi"' 
of e].hthelial cells. The striated liorder, faint everywhere in the 
fusing vessels, has now disappeared and is replaced b\' a thin 
intima. In some cases the epithelium seems to consist ot mow 
than a single layer, but this is only apparent, not real, and u 
due to folding. The cell divisions arc never clearly distimt. 
The nuclei of the bladder cells are of the same essential structuu 
throughout, although they vary greatly in size, according to 
the size of the cells. They are round in the larger cells, and 
ovoid or oval in the smaller. They are densely chromatic and 
stain intensely: the chromatin is in the form of coarse gramilw 
wuth a few larger periferal granules in each nucleus. 

As the bladder approaches the venlriculo-iliac bend, thr 
circular muscles of the intestine grow out and surround it. aim 
the lumen of the bladder soon opens directly into that of th-^- 
proximal portion of the ileum. The intima of the blad'hn 
both ]>rirnary and secondary, is directly continuous with tliai A 
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•'U' '■‘viat'! and, like the latter, it docs not stain either with eosin 

l)<l;;!ield’s hacmatoxylin; the intinia in the Idadder is some- 
M,;-,: ihinner, and the primary intiiTia is not pio-nxaued. The 
of the two portions is continuous; the cells of tin* 
are more elongate than those of the bladder, hut the 
;Muks are of about the same si^.c. The basenamt membrane is 
/niViir.uous. The tieritoneum, which ends when the careular 
;rii;>c]-s grow out and surround the bladder, is eominuous with 
•ik- L'i-mective tissue sheath in which they are lodged. 

Ta-O' is no suggestion of an urethra, or stalk, leading from 
;;k' hiadder to the intestine, such as is often present, except 
dkit nvo of the undulatory folds of the iliac e|)ithelium are 
'.arger where the hiadder empties, and make a sort of passage- 
v.'iy 'net ween the two lumina. Since such a stalk is present at 
in .1. Jicmoruin (Schindler ISfS; p. Ivll i, this nia\' reiiresent 

hrst step in the development of one. 

The fusion of the four vessels is shown in figure 17; the 
aision of the lumina of the two outer vessels, in figure IS:’ the 
'.'nnipkae bladder, in figure 19; and the junction of the bladdi'r 
;niil ;]wim, in figure 20. 

THIS DISTAL [H)KTU)\ OL JHt: ILiUM, 

1 ransition. As soon as the bladder has em])tied into the 
'-■anal, the intima is gradually reduced in thickness, and the 
'Uiuhchal cells lieeume thicker, with the folds larger and less 
acute; the nuclei also become larger, and the cylojdasm tends 
O' iiceonie differentiated into two regions, as is ex])lained below, 
lliis iransition is gradual, not abni])t. All of the layers of llie 
i'mxunal portion of the ileum arc continuous witli those ol the 
■Tial. 

hitima. The intima is divided into a primar_\- and a sec'- 
"iTlarv intima, but the latter is much thinner than in the 
oroximal ]3ortion. it l^oeomes ])rogressiv(‘h' narrower through- 
■011 this region. 

L^ilhcliiinL The epithelium is C()m])Osed of large, irreg- 
-Airh.- euboidal cells, whose boundaries are frequently so indis- 
''Uct that they form an a])parent syncytium. In most eases 
dtcre are two areas of cytoplasm clearly distinguishable: an 
'O'Ucr itoward the basement membrane) layer, denser and darker, 
•''kiut-ug violet-pink with eosin, and an outer, more or less 
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fibrillar, staining light pink. These areas are of aboir, 
width. This condition (which is doubtless related to the j/. 
tion of food, since such a differentiation is not appareiv. 
there is food in the intestine] is most prominent proximal:-, fir; 
l)ecumes less and less distinct, although it is still plaiidr, lii., 
cernible through the whole course of the ileum. The •.ru/h-- 
which arc quite large, may be either round or oval: tlicN- art 
densely chromatic, especially around the perifery and u; du- 
center. The chromatin is present in the form of coarse grac.iili-.. 

In some sections the e]hthelium appears onh' slightly, i:' 
all, folded, but usually it is conspicuously and strongly 
into tooth -like ]:)roiections, typically six in number. 

The distal portion of the ileum is shown in figure '2\ 

Basement membrane. The basement membrane is th;:-. Inii 
(' Ua r ly d i st i n g ui sh able. 

Longitudinal muscles. The longitudinal muscle fil>:';,-- an 
continuous anteriorly wdth those of the proximal portion r>i tlx 
ileum, and are inserted posteriorly' on the intima at the uxirmx 
end of this region. The longitudinal muscles arc contmnou.^ 
nearly the whole length of the alimentary canal : they aris^- at ihr 
extreme anterior end of the pharynx and lie inside of the e”'eu]:!r 
muscle sheath in the fore-intestine; they' pass oulscie tin.' 
sheath, and are external in the mid-intestine; they |)as> 
again at the beginning of the hind-intestine, so that tiiey art- 
internal, and are finally inserted on intima at the posters eia. 
of the ileum. 

Cirnilar muscles. The striated circular muscle filwc- ar^' 
well developed. They lie in a connective tissue sheath c.'iuni- 
uous anteriorly with that of the proximal portion of the ’ auir.. 
and ]:)osteriorly with that of the colon. 


THIC (.a)L()X. 

Transiiiou. The epithelium changes gradually ir. 
laetween this region and the preceding. The intima, basenuri: 
membrane, and circular muscles are also continuous. 1 
longitudinal muscles of the ileum disajapear, as they are in^crU’C 
on the intima at the end of the ileum, and a new lay'er nf n;ucn 
larger longitudinal muscle fibres, external and not inlcrcai. 
appears, inserted on the intima at the beginning of this re.'''" 
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The intima is slightly thicker than it was in the 
like the latter, it is differentiated into a itrimary and a 
sLVf'cj.irv intima, the former being very thin. 

riaihcliiim. At the point of union between the colon and 
:]u- the epithelial cells of one region closely resemble 

•hose ■:4' the other. The intestine bends again caudad at the 
hincta-n. and a section through this region shows at one side 
npiral ileum cells and at the other ty]jical colon cells, while 
hetwei']! them are transition cells which might lie assigned 
in eidni'r region. The cells of the ileum nearly always show a 
ilitterentiaTion into two areas of cytoplasm, while the cytoplasm 
!i! the colon cells is only rarely so differentiated, this differ- 
ent i at icin usually disappearing in the intervening transitional 
L'clb. There is at this point no difference in the size of the 
cells. 

one traces the course of the colon toward the rectum, 
die adls of the epithelium become flatter and flatter, this 
tendency beginning with the association of the Malpighian 
I'cssels with the wall of the canal. Typically, the e])ithclium 
of the colon is only about one-half as high as that of the ileum, 
though the cells are nearly if not quite as wide. The cytoplasm 
is usually of the same structure throughout, resembling the 
uiiKT layer of the ileum, but rarely it is feebly differentiated 
rito two layers as is the case in the ileum. 

I'hi' nuclei are of about the same size and shape tis in the 
i'lvafluig region, but the chromatin granules arc slightly larger. 
Kerv, too. the cell divisions are obscure, probabh' in part at 
least (]uv to the fixation. The epithelium may be unfolded, or 
ntay rx thrown into six or more ttrominenl tooth-like folds, 
Mtich project into the lumen. 

A typical cross-section through the colon is shown in 
ft stun.- 2h. 

Ihsement membrane. The basement membrane is always 
dearly defined. 

Circular muscles. The layer of circular muscles, whicli is 
t'ontmuous with that of the ileum, is strongly developed in 
Aiv anterior portion of the colon, but the fibres become weaker 
^nd weaker as one traces them caudad, although they do not 
‘’fi^nppear completely until the end of this region. The most 
iX'Sl.Tior muscle is inserted on the intima of the colon, on an 
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apodcmc-like ]jrojection between the colon and reciuii;, p;'. 
the other circular muscle fibres, they lie in a connccliv- 
sheath. This sheath forms a continuous tube arou:;.; w,, 
alimentary canal from the anterior end of the pharynx ihinay- 
the ])osterior end of the colon. 

Longitudinal muscles. Xew and very strong loiiginiujtr,- 
muscle fibres ai.ipcar with the colon. They lie outsi-ic ihv 
circular muscles, not inside like the longitudinal muscles m:' tli. 
ileum. They begin at the point where sections through, lii, 
ileo-colonic bend first show signs of the approaching co!'- 
striction and separation. At their origup they are in^c'ruh 
on the intima of this region. There are six of these longitudin:;; 
muscle fibres, arranged quite regularly in a typical cross sectiur. 
Three of these muscles appear on the outer (left) side as .viur 
as there is any sign of the constriction referred to abo\'e, anf; 
three arc developed on the inner (right) as soon as the colon and 
ileum have separated. These muscles grow gradually smaller 
and are inserted on the intima slightly anterior to the end o: 
the colon. 

Peritoneum and Malpighian vessels. The distal ends of the 
Malpighian vessels are closely associated with the walls of ilie 
colon. The fusion of the Malpighian vessels into two cominur 
trunks at the end of their "coclomic” course has been pointc.' 
out alread)' (page 21)8). Each trunk applies itself closely 
the wall of the colon, one dorsally and one ventrally, each lyine 
between two of the longitudinal fibres; the\' join the canal a- 
soon as these fibres have been devclojied. As soon a- iiv. 
vessels have become appressed to the wall of the colon, ihcr' 
peritoneal sheaths grow out and join, so that a cuntmunU' 
])eritoneal coat is formed, which completely' surround- 
colon, and encloses the six muscle fibres and the tVv'o Malpighr-iS 
trunks. 

As soon as this tunic is conqdete. or even before, each iruiS': 
(which is not larger than an ordinary Malpighian tube) reilivaif.' 
into three vessels, which almost immediately begin to “migrate 
outside the muscle fibres, so as to lie alternately with linn'.. 
This ‘'slipping" or “migration” extends through about t\vi-!i-y 
sections of six micra each before it is completed. The cond- ■ 
which results characterizes the greater part of the colon, ami m 
typical cross-.seclion, one will find lying outside the cinus'S 
muscles, a layer com])osed of the six longitudinal muscle rd'O-. 
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■.Itt-riiaung witli the six Malpighian vessels, the whole snr- 
r(Jiin*l'-'<l by a nucleated peritoneum, which is a double layer, 
since h represents the investing sheath of the vessels. The 
slieets separate at the vessels, one layer passing inside and 
Pu' other outside of the tubes, but both sheets ])ass outside 
111 the longitudinal muscles. 

Xonnally the two trunks do not join tht' c'olon ojjjiosite 
one another as would be expected; at k^ast, this is the ease in 
L‘verv series which the writer has examined. The ventral 
iriink occupies what may be termed the normal ]iosition, and 
wlien it redivides into three vessels, the central vessel remains 
in ])osition and each of the two lateral ones migrates around 
tile adjacent muscle fibre. The dorsal trunk, however, does 
not enter exactly opposite (i. e., with three muscles inter- 
vening), but slightly to one side of the canal {i. e., with Imt 
two inuseles intervening). Therefore when it redivides, it is 
the innermost vessel which remains in place; the outermost 
not only must slip outside the adjacent muscle fibre, but must 
also jiass the next one beyond, so that in its migration it slips 
outside of two muscles before it is in position; the middle vessel 
sli])s outside a single fibre, the one originally adjacent to the 
outermost vessel, and then it is in place. Ihus is brought 
about the regular alternation of muscle fibre and Malpighian 
vessels, which obtained in every instance which the writer has 
observed. 

In the anterior part of the colon the cross-sections of the 
Alaipighian vessels and of the longitudinal muscles are about 
eijual m diameter. But as they pass caudud, the Malpighian 
Vessels gradually increase in size, while tlie longitudinal muscles 
becom(’ weaker, and two-thirds caudad the Malioighian t.ul)es 
are twice as large as the muscles. At this ])oint the longitudinal 
muscles begin to diminish in size ra])idl\', and become very 
miall, although they persist faintly to the end of the region. 
The circular muscles also decrease so markedly in size as to be 
almost negligible. Thi* klalpighian vessels, which have hvvn 
almost circular in cross-scctions, now liecomc elongated along 
die diameter perpendicular to the axis of the canal, and tend 
^0 crowd the longitudinal muscles inside. This tendenev' 
becomes more and more pronounced, and a little distance 
before the end of the colon the intestine is surrounded by a 
prartically continuous layer of Mal]iighian tulies, with the 
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small liaigiiudinal muscles inlercalated between them. 
x'essels <lo not extend along the wall of the rectum, but terming, 
blindly at the extreme ])oslerior end of the colon. 

It m very difficult to make out the exact course oi Ou- 
vessels in the wall of the colon. They seem to extend I'JOsterior!'. 
as .six jjarallel tubes, at first of slight diameter and aliuod 
straight, but as the diameter increases, they become more aii<; 
more wavy, with larger and larger folds. It is this characu-r 
which makes the tubes appear so elongate in cross-seciioii. 
Toward the end of the colon, these undulatory folds are so 
that those of one series almost touch those of the adiaccn;. 
series, and thus they almost completely surround the wall oi 
the colon. The vessels seem to branch irregularly, the luliu^ 
terminating blindly and separately in irregular ramification, 
lust anterior to the strong circular muscles which a])])t-ar 
abruptly, and mark externally the beginning of the rectum. 

The writer has already figured the course of the vessels w 
the wall of the colon ( Woods, 191(), figure 4), and a series o; 
cross-sections of the colon showing the dilTercnt condition- 
described above is illustrated in figures 22-27. 

THK Ria TUM. 

lyunsiiion. The transition between the colon and the rtv- 
turn is the most abrupt in the whole course of the alimenlar\' 
canal. The Malpighian vessels and the peritoneal sheath diS' 
at)pcar abruptly, and new circular muscles make their ap|)ear- 
ance suddenly. The epithelial cells of the colon become flatter 
and flatter, and the cell boundaries more and more distinct near 
the rectum, but the type changes quite abruptly to the glandular 
and cosinophilc cells characteri.itic of the rectum. 

Inlima. At first there are only minute wavy folds in the 
intima and epithelium, but posteriorly these folds become 
gradually more and more pronounced, and more and more 
tooth-like in appearance, wffiile the lumen becomes smaller an<i 
smaller. The typical number of these ‘‘teeth” is probably six. 
]:)ut they are far from regular, and there may be from five to 
eight. As is to be expected, the primary and secondary iniim^^ 
are continuous with the primary and secondary cutieuki 
respectively, of the body wall. There is no pigment in tlu- 
primary cuticula for a considerable distance beyond the reetal 
invagination. 
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Al The proximal end of the rectum there is a pronounced 
oin|)udiing of the intima into the body-cavity; this serves as a 
tjlace for the attachment of the circular muscles of the colon, 
'iTiil the origin of the circular muscles of the rectum. 

Epitheliiifn. The cells of the epithelium are much smaller 
than those in the two sections immedialely preceding the 
nrtuni, and the cell divisions are much clearer, At the bases of 
the chitinous folds referred to above, the epithelial cells are 
thin and stretched out, but at the apices they arc broadened 
(.mt and glandular in appearance. Because the cells arc so thin 
Ml their bases, they might readily be overlooked, and this 

j) rol)ably accounts for the fact that some writers have described 
the epithelium as wanting in the case of similar structures. It 
is. of course, evident that where there is an intima there must Ix' 
underlying cells to secrete it. The cytO])lasm of these cells 
stuins deep pink witli eosin, and is smooth, non-granular. The 
nuclei are smaller than those of the ileum and colon, and are 
not so chromatic. Posteriorly, the epithelium becomes more 
and more glandular in appearance, and these glanddike cells 
persist out into the otherwise unmodified hypoderniis of the 
liody-wall, with which this layer is of course continuous. 

The epithelial cells elaborate a “ molting-fliiid exaetl> as 
was described in the ease of the fore-intestine. In larvae fixed 
just after a molt, or at the time of liatching, th(‘ cells of the 
e])nhelium lie close against the intima; but they begin to seeret(“ 
a iluid very soon, and in a few days there is a tilmi liar- vacuolar 
area, which stains blue with Delaficld’s ha'inatoxylin, separating 
the intima and epithelium. This fibrillar area is always clearly 
marked off from the true cytojdasmic tadlular portion. The 
presence ot this fibrillar portion is characteristic of the rectum, 
and is developed in ad of the instars. The new cuticula is 
termed ectad of this area just before each molt, The new 
intima is formed not more than a day before the larva emters 
the ground, and the secondary intima becomes apparent on the 

k) urth day of preyiupal life. The' fibrillar area extends out 
heyond the proctodeal invagination between the Iiypodermis 
nnd the cuticula in the body-wall, about to the point where 
]n.itment appears in the primary cuticula, and glandular cells of 
n ri’pt" continuous with those of the rectum do not aj.ipear in the 
T'podermis beyond this point. 
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This fluid secreted doubtless serves as an aid in inolbinr 
was suggested under the discussion of the oesophagus, iur ip. 
intima of the whole hind-intestine, like that of the foredntesin!. 
is shed at each molt. This fluid is developed along thr- wiioj.. 
course of the fore-intestine, but is present only in the l;;,- 
division of the hind-intestine. This may be due to the fact thr 
the rest of the hind-intestine is the principal seat of absor|,)tiniv 
th(' intima is much thinner, and probably slips off more easiK 

A cross-section through the rectum is shown in fignu' 2 n- 
the rectal epithelium after a moll, in figure 29; the redn! 
e])ithelium with the fibrillar area developing, in figure oU; 
the rectal epithelium after the formation of the pu])al intinui. 
in figure 31 : and the rectal invagination, in figure 32. 

Basement membmne. The basement membrane, which b 
clear and well developed throughout this region, is continuini.' 
with that of the body wall 

Circular muscles. There are three distinct layers of verv 
strong circular muscles in the rectum, each layer forming c 
complete ring around the alimentary canal They have ilui* 
origin on the posterior face of the apodeme-like proiection Iititt 
the intima at the anterior end of the rectum, and arc inserted n' 
the cuticula around the proctodeal invagination. Each la\\:‘ 
originates and is inserted independently, 

Lony^itudinal muscles. Longitudinal muscles arc enliiviy 
lacking in the rectum, 

3. THE MALPIGHIAN VESSELS. 

ThH GkNKRAi. CoTRSK of THF \hiSSKLS. 

From a morphological point of view, the Malpighian 
of an insect arc ectodermal structures which arise during ernlry- 
onic life as evaginations of the distal end of the hind-intestine. I- 
the larva of the alder flea- beetle, they are six in number, cer.- 
stituting two series of four vessels and two vessels respectively. 

details of their course in the body cavity has already been 
pointed out (Woods. 191 (i), and their relation to the colon n 
discussed elsewhere in this paper (pages 298-302). It should he 
clearly understood that they do not open into the colon, aiai 
that their only connection with the lumen of the alimenuny 
canal is at the point of their evagination. 
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',V- may summarize the distribution of the tubes in the 
;s follows (beginning at the distal end): Six Malpighian 
V, extend ])arallcl to one another, running cephalad in the 
• the colon; they unite at the anterior end of this region 
; :'n two common trunks, which, leaving the wall of the 
-u-'x-e. split up into a single> tube, and a common stem 
-xvir'-enting a pair of tubes; the single tube, which is very short 
:n'!d! Sdicate, runs directly to the ventriculus, where it is inserted 
xoh.'.-nl into the wall of the intestine, just at the point where 
•Jk' •':ud-intestine joins the hind-intestine; each common stem 
..irir -plits up into two vessels, which have a long course through 
;]]f V^tKly-cavity, but eventually all four unite to form a single 
L'luxrion urinary bladder, which empties directly into the ileum, 
a: oint a little posterior to the insertion of the two shorter 

Ulh'-'. 

convenience in discussing the histological structure of the 
\[\\\-'. ihe writer, has spoken of that portion of the Mal]>ighian 
'ux-b enclosed in the walls of the colon, as the “included’' 
aurtcu, and the part which lies free in the body cavity as the 
'■ ■^'-vlomic' ” portion. This is of course a very free use of 
::iL' 'xrm, for the coelome, or true body-cavity, is very much 
nu'.x.'.xl in insects, and the apparent body-cavity is in reality 
'-’dy greatly enlarged haemocoele, or blood sinus. 

- S'K HisTOLOCK.VL StRI CTURK of THK \h:sSKLS (){ THI-: 

Firs'i Series. 

THE “COELOMie” FORIIO.N. 

"'Oxinial. Interiorly, the epithelial cells of the proximal 
C'sxr n of the Malpighian tubes of the larva are covered 1:)\- a 
''■r.;-.. lightly staining striated border, composed ol many very 
nil'.' ..nd closely appressed striae, beneath which is a narrow 
■'an- - i)i dense deeply-staining cytoplasm. The cell cyto])lasm. 
Mfir. stains deep violet-pink with eosin, is very granular, and 
a more or less fibrillar aspect. The nucleus, which is 
rtionately large, varies in shape from elliptical to circular, 
typically basal in position. The chromatin granules are 
’•'ire'.r than those of the distal nuclei and are not so densely 
^■'Tcuacted. They occur especially around the perifery. 

' acuoles in these cells indicate a secretory activity, but 
vriter has not followed the secretion cycle. From the 
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sections studied it would appear that tiny secretion vacuDi^,, 
are formed between the nucleus and the basement mc!u])raiH' 
which then migrate around the nucleus so as to lie hel wi-en ” 
and the striated border, where they fuse to form a large seeretiir 
vacuole at the tip, which causes the cell to bulge out, ]>a])ii]:.;. 
like, into the lumen of the tube. 

The epithelial cells have a very delicate but distint'i Itasr- 
inent membrane, besides a nucleated peritoneal sheath which 
completely surrounds the vessels. 

There is no indication of a lightly staining fibrillar an-;; 
just inside of the basement membrane, as is the case in the ct-lh 
of the distal portion. 

Distal. The epithelial cells of the distal region of ih^- 
vessels are larger than those of the proximal region and the 
striated border is extremely delicate. The cytoplasm stais' 
deeply with eosin, usually a little more intensely than in thi 
cells of the proximal portion. There is a narrow area of 
fibrillar cytoplasm (which even under an oil-immersion len^ 
looks not unlike the striated border) just within the basenu'ir: 
membrane which here too, though delicate, is clearly distinc: 
from the nucleated peritoneum. The rest of the cytoplasir 
is homogeneous, and stains intensely. There may be few sr 
several vacuolated areas in the cells, just interior to the narrow 
hand of dense cytoplasm, lying just inside the fibrillar arc:; 
referred to above. 

The nucleoplasm stains a light violet with DelaficlT' 
haemaloxylin, while the coarse irregularly scattered. Inr. 
densely compacted chromatin granules stain deep violet. One 
or two chromatic granules are usually larger than the othrT>. 
The oval nuclei arc of about the same size as those in ilw 
proximal portion. 

Typical. In a typical cross section through one of the vessb 
of the first scries of larval tubes there are four cells, usually 
not more than one or two of which will be cut through tlx- 
nuclei. The nuclei are oval, large and central in posiboir 
The chromatin granules arc large, rather sparse and m'^sth 
j)eriferal. 

The lumen is lined by a very narrow lightly stained striato: 
border of very closely set striae. Between this border and tin 
basement membrane, four areas of cytoplasm may be 'In- 
tinguished, the last two very narrow and the first two ol anoiu 
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Liiiial width. The first area is composed of more or less reticular 
which stains deeply with eosin. The second area 
is made up of lighter staining, homogeneous cytoplasm, sur- 
riiundirig secretion vacuoles. The third area is a very narrow 
Pand of dense, intensely-stained cytoplasm. The fourth area 
srams lightly, and is fibrillar, seemingly com])osed of very 
jiiu- and (dosely apposed striations. Outside of this area is 
■Jh:' N’ery delicate basement membrane and the whole tube is 
>urroiindcd by a nucleated peritoneum. 

The aspect of the tubes varies greatly according to the fixing 
duid used, and according to the stage of secretion. The 
i.liflVrences between the proximal and distal jiortions of the 
:ubes may be exaggerated in the above account, for they do 
noi ;dways seem to be so well marked, but in all cases wdiich 
die writer has observed, the cells of the two regions present a 
'lilTerent microscopical as[)ect, and the striated border seems 
always to be well developed in one and almost wanting in the 
other. This character agrees with the description of the tubes 
oi Scaiints {Tenebrionidm), by Lcgcr and Hagenmullcr (1899), 
when' the jiroximal end of the vessels is lined with conspicuous 
cilia, but no cilia can be detected in the distal end. 

All of the cells of the “coelomic'' portion agree in that they 
undergo cyclic changes, denoting secretory activity'. The 
cycle is jirobabh' the same in all of the cells. While the writer 
has not made a careful study' of the process, it seems to be 
apiiroximately as follows: The nuclei of the cells at first lie 
nearer the lumen than the basement membrane; vacuoles are 
Conned between the nucleus and the basement membrane, 
which pass around the nucleus and lie between it and the 
striated border; the cell then bulges out, papilladike. into the 
lumen as these small vacuoles fuse into one large one, which 
Unally discharges its contents into the lumen of the vessel. 

THE COMMON STEM. 

I'he ceils of the common stem formed after tlic vessels have 
hij^ed in pairs, as well as those of the common trunk formed by 
file union of the three vessels, do not differ in appearance from 
thost.' of the distal region of the vessels, as described above, 
exccjit that the writer has not been able to detect any trace 
uf t.'H striated border. 
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Si-X'oxi) Skrjks. 

The cells of the second series of tubes are consie. - 
smaller than those of the first series, and the nuclei, wli’, ' 
round or oval, are much smaller. The nuclei are ri . 
chromatic; the chromatin granules are of the same oi-i;- 
size as those in the nuclei of the first series. The cyic' ;;..- 
stains less intensely with eosin and is pinkish rathe::' 
])urple-pink. The lumen is very slight. There is a 
basement membrane and a nucleated ])eritoneum. 

Thk \T:ssi:ls in the Wall of thk Colon. 

Both cells and nuclei of the vessels in the wall of tin ■ ..c 
are very much smaller even than those of the second 
The nuclei, which are proportionately large, are round or i.vh, 
and densely chromatic, with small dark-stained chnr 
granules. The cytoplasm is homogeneous, and is not (i:v: kd 
into areas: it stains less intensely with eosin than that 
free ])ortion of the tubes. The writer has not been able i - 
any trace of a striated border lining the lumen. There is a '.'o'v 
delicate but distinct basement membrane, and a nuef. \ a-i: 
peritoneum. 

4. THE SALIVARY GLANDS OF THE LARVk 

The salivary glands of insects are not appendages of li: ab 
mentary canal, but are independent ectodermal invagina' ' "L, 
which open secondarily, if at all, into the mouth cavirc I'' 
the larva of the alder flea-beetle there is a single pair of .::ls 
glands, more properly in this case to be called maxillary ghc 
which open at the inner base of the maxilla:. They arc -c'-.jk 
tubular glands, short, lying entirely within the head, n-'.ciii'.' 
extending along the ventral side nearly to the thoracic l"‘■■ kr. 
and then bending up at a sharp angle, running nearly ’L 
dorsal body wall. 

Sections through the invagination of these tubes (.sec 
d3) show that the chitin of the central duct (which is 
entiated into a primary and a secondary layer) is continuoic - 
the cuticula of the body wall. There is no transition hr sen 
the hypodermis and the gland cells, but the glandular e])iti '-s-rt 
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,i,.v i.)i)ed abruptly, as soon as tlic' invai^iiiation lakes ])lacc: 
course continuous with the ijcrfectly unmodified hvpo- 
y yini^ nist outside. 

hi cross and lonftitudinal scauions alike, it is clearly lo be 
....■n dial the glands are conpiosed of a single layer of cells 
-vniiud a common central duct. This ehitinous duct is always 
,'!i'ar in all of the sections which the writ(‘r has examined. 4'he 
vlh are large, and of the cuhoidal c].)it helium type. The nuclei 
irc nroportionatcly large, round or oval, and densely chromatic: 
:hr chromatin is in the form of fine granules, excc])! for four or 
:ivc coarser granules in each nucleus. The ],)osition of the 
nuclei is variable, but usually they arc median, or nearer the 
■ Inct. The cvtoplasni is reticular, and seems to consist ol a 
tine net-work. Large vacuoles may aiipear in the cells, dc] lend- 
ing on the state of secretory activity. 

There is a delicate limiting membrane outside, wliich is eon- 
nniious with the basement membrane of the b\'i:>odermis. 

The labial glands, which constitute the ttrominenl salivary 
hands, or cephalic silk glands, of the Le])idoptcTa and d'ri- 
rhotitera. for example, are entirely absent in the larva ol the 
alder flea-beetle, as in insects of this order generally, both 
larv:c and adults. 
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I'XPLAXATiON OF PLATES. 

ITatk XX\'1. 

1. DiagratiK lo .'^how Ihr auru'hmeni of muscles to the cuticu!,/; .\, -■ 
normal condition; B, after a molt, showing the tendons, 

I'ig. 2. The oral invagination. longitudinal section. 

Ihg. l\. The musculature of the pharyn.x {longitudinal section). 

Fig. 4. The oesophagus, ernss-section. 

log, a. The oesophagtsal epithelium, normal condition. 

Fig. h. The ocsopliageal epithelium, itrcmoll condition. 

Fig. 7. The oesophageal epithelium, after the formation of ih<‘ ul-w imiit’.-. 

Fig. S. .\ port ion of the crop, cross-section. 

Fig. ft. The oesopltageal valve, and the t.i*ansin{'tTi from the fore-inu st ■ 
ihu mid-iniestine (longitudinal section). 

Fig. 10. The transition in the niuseulalure from the fore-inlestine in nij.;. 
intestinc. 

Fig. 11- A portion of the first division of the ventnculus, cross-section. 

Fig. 12. A portion of the second division of the ventriculiis, cross-secti(>:i. 

Pl.me XX vn. 

Fig. hJ. The musculature of the mid-iniestine, showing the transition from [h- 
first division of the ventriculiis to the second. (The constrictio;; 
marks the point of separation between the two divisions). 

Fig. 14. The transition from the mid-intestine to the hind-intestine (IongiLUiiir;:i: 
section). 

Fig. 1'). The transition in the musculaiuro from the mid-intestine to the hind 
intestine. 

Fig. 10, The evagination of the second scries of Malpighian vessels. 

Fig. 17. The first stage in the formation of the bladder; the fusion of the ffiu- 
Malpighian vessels of the first series. 

Fig. IS. The second stage in the formation of the bladder; the fusion of i!> 
lumiiia of the two outer vessels. 

Fig. 19. The completed Idadder. 

Fig. 20. Tlic entrance of the bladder into the ileum. 

Plmi- XXVIIT 

Fig. 21. The distal portion of the ileum, cross-scclion. 

Fig, 22, Cros.s-scction of the colon; association of the Malpighian vessels with :t' 
walls. The ventral vessel is just coming in contact with the colon, 
tlie two vesstds of lh< first scrii’s, with the common stem formed ov 
their fusion, and the one ves.scl of tli!- si'cond series, with tht' cnmitioi: 
trunk formed by the fusion of all three, can still lx seen. (A nerw 
separates the two vessels of the first .series). The dorsal vessel j. 
already joined to the colon, and the peritonetd sheath is begiiinm;) 
to extend out on each side. ^ 

Fig. 2)J, Cross-section of the colon; redivision of the trunks. Tlie ventral ve.ssee 
trunk has just redi\'ided into three vessels; the dorsal vessel-tntni' 
has already redivided, and tlie vessels are beginning to nugrau- 
around the inusele fibres. 

Fig. 24. Cross-section of colon: the migration of the vessels almost complctci.. 

Fig. 2,5. Cross-section of colon: typical. Note the alteniate arrangement 
Malpighian ves.sels and longitudinal muscle fibres. (The upper “b 
in this figure should be "C. M.’’) 

Fig. 2tl. Cross-section of colon: the Malpighian vessels aj*e increasing :n 
and tending to crowaj the longitudinal muscles inside. 
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Platr XXIX. 

27. Cross-section of colon; the Malpighian vessels have so increased in size 
as practically to surronnrl the region; both, longitudinal and circular 
muscles are much reduced. 
iN. Cross-section of the rectum, 
rig. A portion of the rectal epithelium, typical condition. 

I.'ij. :](i. A portion of the rectal epithelium, in the prcmolt (‘ondition. 
f;C. ;11. A portion of the rectal epithelium, jusi Inhorc a moh, the new intiina 
forming. 

ri". iid. A cross-section througli tlie rectal invagination. 

I--;.;, :];5. A cross-section through the invagination of llic salivary gland. 


ABBREVIATJOXS USED 1\ THE FJC.URKS. 


■; lhi.<tmrnt membrane. 

Ol... 

. Longitudinal muscles. 

HLA..,, Bladder. 

M .... 

.Muscle. 

]\VC. . . Buccal cavitv. 

Mil). 

.Mid-intestine. 

< ' f’rimarv ciiticula. 

, 

, . Nerve. 


0 . 

.De.sophagt'al valve. 

CM. . .Circular muscles 

( )E , . 

. . Tlesophagus. 

h Duct (‘f .salivar\' gland. 

P 

, . Pt'ritoneum. 

li Epithelium. 

PIIA 

, . Pharynx. 

id iRK. , hc.rc-intestine. 

PM.. 

, Pharyngeal mu.scle. 

il Hypodermis. 

R 

, . Imaginal ring. 

HIX I), . Hind-intestine. 

RC . 

. Replacement cell. 

c Primarv intima. 

S . . 

Striated border. 


SC . 

, .Sarcolemma. 

1'' New intima, forming. 

T 

. ,Malj)ighian tube. 
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